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PROGRAM 4 
 
PRODUCT AND PROCESS DEVELOPMENT 
 
 Program Leader: 
 Dr Yunus Khatri 
 Ricegrowers’ Co-operative Limited 
 Leeton 
 
The rice processing sector is becoming increasingly focused on rice as a food.  Quality at all 
stages of the production, processing and marketing phase is being increasingly seen as 
important in securing and maintaining markets.  There are also new opportunities for rice as a 
value added product.  This Program aims to enhance the processing sector by strategically 
targeting important critical areas and by encouraging cooperation with outside groups. 
 
4.1 Grain quality in the pre-milling phase (4101) 
 
  Sub-Program/Project Leader: 
  Mr Rod Bowman 
  Ricegrowers’ Co-operative Limited 
  Leeton 
 
Two sub-projects are currently being undertaken.  These are:- 
 
• Trash determination at point of receival (Mr Nathan Cutter and Ms Nicole McQuillan) 
 
Trials to find a reliable or indicative measurement of trash content at the point of receival 
have been an ongoing pursuit since 1997. When excessive trash (including straw, chaff, 
flatheads etc.) is delivered, expensive and time-consuming delays at the intake pit, unloading 
and cleaning are created. Furthermore, storage capacity becomes limited. 
 
 Progress 
 
• 1999-2000 Harvest 
 
The Model S grain-cleaner was used at 18 receival site testing platforms during the harvest 
period.  The instrument was used to measure the trash content of growers’ paddy rice at the 
point of receival.  The results of the test were provided to the grower, allowing for 
adjustments to the harvesting equipment to reduce the level of trash brought to the point of 
receival in subsequent loads. 
 
Paddy samples that were tested and found to contain over 5% trash by weight were 
scrutinised more thoroughly to understand the make-up of the trash.  The separated trash 
portion of the samples was sent to the Paddy Projects office.  The trash samples were then 
slowly dried in an oven, de-hulled and hand picked to determine the contents of the trash. 
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The results of the Model S grain-cleaner trash analysis will be compared to the Leeton 
Quality Assurance Laboratory (QAC) trash analysis results. The QAC is expected to finalise 
the analysis of samples in November 2000.     
 
• Optimisation of the Model S graincleaner 
 
The Model S grain-cleaner has adjustable settings for the purpose of optimising the 
instrument for operation with specific grain.  An extensive set of trials was conducted for the 
purpose of elucidating the optimal instrument settings for use in rice.  The optimal feed rate, 
aspiration and sieve sizes were identified by testing 10 varieties of rice with known trash 
contents over a range of moisture contents.    
 
• Brown rice moisture analysis at receival site 
 
A high moisture range (11-28%) brown rice calibration has been developed for potential use 
at the point of receival during harvest.  The measurement of moisture in brown rice will give 
advantages over the current method of testing moisture in paddy rice.  Measuring moisture in 
paddy rice is problematic during periods of wet weather or heavy dews.  The accurate 
detection of moisture with the Grainspec Near Infrared Transmission (NIT) instrument is 
hampered when there is an uneven distribution of moisture throughout the grain. However by 
removing the grain husk, the grain moisture can be measured in the brown rice.  Tests have 
proven that measurement of moisture in brown rice with the Grainspec is more accurate than 
testing paddy rice compared to the standard air oven moisture test. 
 
• Measurement of green grain in brown rice 
 
Another advantage of de-hulling the paddy rice before it is analysed by the Grainspec NIT 
instrument is that the percentage of green grains in a sample can be determined at the same 
time that the moisture content is being measured.  A test which can quickly evaluate the 
quantity of green grains in a sample of rice will be of value in the industry.  Knowing the 
green grain content of brown rice will facilitate the segregation of rice (based on its green 
grain content) for use as seed stock and specific markets.  A calibration for the measurement 
of green grains in brown rice has been developed for the Grainspec instruments.  The green 
grain calibration works alongside the brown moisture calibration so a sample is only analysed 
once yet both variables are measured.  At present only a rough indication of the weight 
percentage of green grain content is possible with the calibration.  However with further work 
an accurate standard method of measuring green grain will be developed. 
 
• Portable drying  trials (Mr Darryl Hill) 
 
Drying trials were conducted on a small batch dryer to simulate the rapid drying that occurs in 
RCL facilities over the harvest period.  The batch dryer used was a Satake Batch Dryer 
(Model No. RMDR 12SD).  A series of six trials were conducted, investigating dryer 
temperature, moisture removal, burner operation, moisture content effect on grain quality and 
the effect of time following drying on milling quality. 
 
The four initial trials indicated that moisture removal rates were lower than those achieved in 
RCL drying facilities and a further two trials were conducted to examine significantly higher 
drying rates. 
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Conclusion 
 
These trials highlighted the difficulties in maintaining the quality of paddy during rapid 
drying. As average moisture removal increased, whole grain yields were found to 
significantly decrease. 
 
Operating burners continuously as opposed to intermittently indicated no advantage in either 
improved whole grain yields or fuel efficiency. Drying efficiency however could be improved 
by operating the burner at lower temperatures for high moisture paddy1. 
 
Rapid drying of paddy below 18% caused significant reductions in whole grain yield. 
Therefore rapid drying using high moisture rice is recommended. Allowing samples a 
tempering time of two weeks after rapid drying provides some benefit in the form of 
improved whole grain yields.  
 
It was concluded that the above findings should be applied to improve the operation of the 
Deniliquin dryer for the 2001 harvest and it is recommended that an automatic controller be 
installed. 
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4.2 Development of rice milling in-line process control (4201) 
 
  Sub-Program Leader: 
  Mr Scott Brindley 
  Ricegrowers’ Co-operative Limited 
  Leeton 
 
This project aims to develop systems to accurately monitor rice processing (milling).  Markets 
are becoming increasingly aware of processing characteristics such as crack development, 
temperature gradients developed during milling and degree of milling. 
 
                                                 
1 High moisture rice is defined as paddy with receival moisture contents of above 18%. 
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• Development of software to capture quality and process data to measure and improve milling 
efficiency 
 
The first stage of this work was to develop a software interface to allow Mill operators to 
enter data via keyboard into a PC.  The software can then interactively display the data in the 
form of trends and Statistical Process Control (SPC) charts. 
 
The second stage will add interfaces to specialised testing equipment to allow data to be 
collected automatically. 
 
The third stage involves analysing data and creating control outputs to control the milling 
process directly. 
 
This system is represented in the figure below.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This section of the work is now largely complete but new processes are still being added to 
the system. 
 
• Develop automatic control of whiteners for degree of milling and/or whiteness 
 
The aim of this sub-project is to develop an automated control system with appropriate 
sensing technology and actuator to deliver repeatable milling results and efficiency to the 
desired level of quality.  This will deliver a tangible milling yield increase through the 
reduction of brokens.  Application of Modern Control Theory and Soft Sensors will be 
researched. 
 
This sub-project has been the main focus for the last two years. This work has been conducted 
with significant input from CICS Automation, a commercial spin off from Newcastle 
University. 
 
The sub-project was broken into the following phases:- 
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Graphical Computer Interface 
 
Mill Control System 
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Phase 1 Vertical Whitener Modelling 
Stage 1.1 Investigating vertical whitener operation 
Stage 1.2 Developing mathematical model of whitener process 
Stage 1.3 Monitoring of product quality using settings calculated by model 
 
Phase 2 Vertical Whitener Control 
Stage 2.1 Development of dynamic model and control strategy 
Stage 2.2  Implementation of control strategy 
 
The modelling phase has been successfully completed. Stage 2.2, which involves 
implementation of the controller, has commenced.  The block diagram of the process is 
depicted in the figure below. 
 
 
 
The controller is depicted in the figure below. 
 
 
 
The results so far on this project are looking very promising and it is expected that the fully 
automatic control of vertical whiteners will be completed at Leeton Mill soon. 
 
• Moisture Meter Interface 
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Software Interface to Grainspec Moisture Meters has been developed so that sample data can 
be recorded automatically into the Operator Interface SPC system and collated with manually 
entered data.  The process of taking the sample to the centrally located moisture meter is 
manual as there are a number of sample points. 
 
• Packer Weigher Interface 
 
Software Interface to Chronos & Richardson Packers, which are installed industry wide, was 
developed this year.  This will provide online statistical information to the milling team for 
their packing operations. 
 
• Process Weigher Interface 
 
Software Interface to Process Weighers was developed and installed in Griffith Mill.  These 
weighers will weigh paddy, head rice and large brokens throughput. 
 
4.3 Quality assurance systems and post-harvest pest management  
 
  Sub-Program Leader: 
  Ms Robyn Delves 
  Ricegrowers’ Co-operative Limited 
  Leeton 
 
The Australian Rice Industry must continue to meet customers’ quality expectations, both 
domestically and internationally.  This Sub-Program focuses on:- 
 
• Integrated Pest Management, and  
• Food Safety 
 
Physical control of rice – cold disinfestation of rice (4301) 
 
Project Leader: 
Ms Robyn Delves 
Ricegrowers’ Co-operative Limited, Leeton 
Prof Michael Wootton 
University of New South Wales, Sydney 
 
• Impact of storage at -20ºC on rice properties 
 
Losses resulting from insect infestations are widespread and involve more than loss of 
quality. Insect infestation also causes a reduction of nutrients in the grain. Controlling of 
insects with insecticides/pesticides rather than using preventive methods incurs great cost. In 
addition, infestations result in dissatisfied customers and related market problems that 
develop a poor reputation in marketing channels. 
 
Rice markets are becoming increasingly discerning so there is a need to develop alternative 
means to avoid use of post-harvest chemicals. The most prevalent means for disinfesting 
insects from stored grain relies on chemical fumigants such as phosphine and methyl bromide. 
However, the range of fumigants currently in use is decreasing as these are removed from 
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permitted lists due to health considerations. In addition, there is increasing consumer 
resistance to the use of pesticides in general due to perceived problems related to health and 
wellbeing. 
 
One alternative to pesticides for disinfestation of stored grain is the use of inert dusts. 
However, there are problems with these, including their overall effectiveness, effects on flow 
properties and bulk density of grain, and subsequent removal of the inert dust for sale and 
further processing of the grain. This is likely to be a particular problem for white rice. The use 
of low temperature storage avoids the problem of the use of pesticides and consequently the 
grain would be free of chemical residues. This would enable disinfested rice to be produced, 
which could be fairly and accurately described as residue free or any similar terms for 
domestic and export marketing. 
 
No previous study has been done to examine the effect of low temperature on rice properties. 
The present study was planned to avoid use of chemicals during storage and assessing the 
effect of low temperature storage on quality characteristics of rice. Keeping in view the aims; 
the experiment was set in Leeton and the samples were analysed for various quality aspects at 
the University of NSW. 
 
Progress 
 
Rice was stored at -20ºC as paddy, brown and white forms in one tonne bulker bags and, in 
the case of white rice, in 1kg retail packs. Temperature in the rice was monitored 
continuously during the five weeks of frozen storage and samples were taken after five weeks 
for quality evaluation. Quality parameters evaluated included milling yield, cooking 
behaviour and RVA pasting properties. Also measured were in vitro starch digestibility and 
crystallinity by X-ray diffraction. These results were compared with those from control 
samples stored under ambient conditions. It was found that storage at -20ºC had very little 
impact on most of the rice properties examined. 
 
Conclusions 
 
Low temperature storage at -20ºC does not affect most of the rice properties such as milling 
yields, quality parameters, bulk density, water absorption, cooking time, pH and soluble 
solids significantly. It is evident from the study that low temperature technique is very useful 
and gives us further indication that control of insects can be tried by exposing them at low 
temperature without affecting quality of grains. 
 
This technique will avoid the problems associated with pesticides and consequently grain will 
be free of chemical residues. It will enable disinfested rice to be produced which could fairly 
and accurately be described as residue free or any similar term for both domestic and export 
marketing. 
 
Chemical alternatives – Ethyl Formate and Carbonyl Sulphide (4303) 
 
Project Leader: 
Ms Robyn Delves 
Ricegrowers’ Co-operative Limited 
Leeton 
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Due to the phase-out of methyl bromide for all but pre-shipment and quarantine use it has 
been necessary to develop alternative fumigants for the disinfestation of durable food 
commodities.  Carbonyl sulphide (COS) and ethyl formate are two alternatives under 
development at the Stored Grain Research Laboratory (SGRL) at CSIRO Entomology.  Both 
these materials have been through a research path aimed at defining the condition for their use 
and their efficacy against some insect pests of stored products. 
 
Neither carbonyl sulphide nor ethyl formate have been systematically tested on rice and rice 
products.  The research undertaken is the first stage of assessing the applicability of the 
alternative fumigants to these products, hopefully opening a pathway for effective fumigation 
using a material other than methyl bromide. 
 
The work undertaken was designed to investigate the following three major areas:- 
1. sorption of COS and ethyl formate on the commodity; 
2. airing-off of fumigant - rate and completeness; and 
3. detrimental effects on product quality. 
 
Research on areas 1 and 2 is being carried out at SGRL, with area 3 being addressed by 
Ricegrowers’ Co-operative Limited on material exposed at SGRL during the 
sorption/desorption studies.  Areas 1 and 2 are very important criteria in determining the 
logistic and economic feasibility of the treatments.  Area 3 is the critical step in determining 
whether it is sensible for the research to proceed. 
 
Conclusions 
 
• Milled white and brown rice 
 
The results obtained from SGRL laboratory exposures of rice products indicate that there are 
unlikely to be any problems obtaining conditions that will control insects in milled rice (white 
or brown) at 25ºC with either ethyl formate or carbonyl sulphide.  In this domain (ie milled 
product 25ºC), and on the basis of results obtained, operational requirements, in terms of 
application and ventilation, should be similar to those developed for cereal grains. 
 
The interpretation of the 10ºC results is more equivocal as it is outside the domain of most 
previous insect toxicology studies.  On the observed results it is likely that carbonyl sulphide  
will be effective on milled rice (brown and white) at this temperature but studies elsewhere 
have shown that a longer exposure period than those tested may be necessary.  There are very 
few studies on the toxicity of ethyl formate at low temperatures, those that exist suggest its 
toxicity is not greatly affected but very considerable work is needed before a definitive 
answer can be given for all species likely to be encountered. 
 
A next step in proving the fumigants and progressing towards a future registration would be 
small-scale field application on milled product under ambient conditions, assuming problems 
are not revealed during quality assessment. 
 
• Paddy and rice flour 
 
Paddy and rice flour were more sorptive of both fumigants than expected.  This means that 
the concentrations reached after application were lower than expected and the level of insect 
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control would be much more doubtful.  Higher dose rates are likely to remedy this but are 
more likely to have an adverse impact on quality.  Further exposures and quality testing 
would be needed to ensure this does not occur before field trials could be attempted. 
 
4.5 New rice-based foods (4501) 
 
  Sub-Program Leader: 
  Mr Phillip Williams 
  Ricegrowers’ Co-operative Limited 
  Leeton 
 
The Australian Rice Industry always seeks to add value to its products prior to sale. To date, 
however, there has been limited additional value adding.  New products could enhance returns 
to the industry through increased processing.  This project has examined a number of 
potential processes. 
 
Progress 
 
During the year ending July 2000, final development work was completed on the first of the 
quick cooking rice products.  Research on these products has been completed and commercial 
production of a range of quick cooking rice products has commenced.  These products began 
to appear in the market place around April 2000. 
New product development work is now focused on further types of quick cooking rice 
products to shorten the “cooking” time even further while retaining a suitable rehydrated 
product. 
 
Development work has also been completed on new types of rice cakes and these have also 
now reached commercial production. 
 
Development work has also commenced on a range of rice flour-based new products.  Work 
has so far been to determine the suitability of current Australian rice varieties for some of 
these new rice-based products.  Work undertaken in collaboration with Food Science 
Australia on production of extruded snack products from rice aged under a range of storage 
conditions is due for completion in August.  To date the preliminary results indicate 
significant differences in the various rice flours.    
 
 
Development of new vitamin and mineral fortification technique for rice (4502) 
 
Project Leader: 
Mr Phillip Williams  
Ricegrowers’ Co-operative Limited 
Leeton 
 
This project aimed to establish a simple means of applying folic acid to rice to produce a new 
enriched rice containing between 1.54 – 3.08mg/kg of folic acid.  Folic acid (folate) is a 
vitamin essential to humans and is now added to a range of food products.  However folic 
acid is a bright yellow coloured vitamin and enriched rice using the process currently used to 
add thiamin and niacin produced bright yellow coloured grains of rice in the finished blend.  
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This was unacceptable to potential purchasers who may have mistaken the enriched rice for 
‘stack burnt’ or damaged rice.  
 
Progress 
 
Experimental work on this project has been completed.  Samples of folate enriched rice have 
been produced and are currently undergoing storage to assess the stability of the added folic 
acid over time.  Progress results to date are encouraging, as acceptable levels of folic acid 
activity have been found at six months of storage. 
 
This process has been trialed at pilot scale level and rice produced using this process has 
received satisfactory consumer acceptance and has met the required minimum and maximum 
levels for folic acid.  It is anticipated that the outcome of this project will be the installation of 
a commercial plant to produce folate-enriched rice. 
 
Investigating the physical inter-relationship between rice flour and the protein 
actomyosin (4503) 
 
Project Leader: 
Mr Phillip Williams  
Ricegrowers’ Co-operative Limited 
Leeton 
 
This project aims to investigate the suitability of Australian rice flours for use as a value 
added ingredient in smallgoods and other manufactured products.  
 
Progress 
 
Work on this project has recommenced with the appointment of a replacement food 
technologist earlier this year.  Work is presently proceeding towards establishing the 
functional properties important for these applications.  Suitable methods to assess these 
properties are being developed.  Experimental work to date is investigating the oil and water 
absorption properties for rice flours from the various rice varieties and also using rice flour 
with various particle sizes.  Data collected to date has found substantial differences between 
some varieties.  Particle size is also a variable and work to determine the optimal particle 
sizes is continuing. 
 
Starch-lipid interactions and their role in ageing processes in rice (4504) 
 
Project Leader: 
Prof Kevin Robards 
Charles Sturt University 
Wagga Wagga 
 
The project aims to:- 
 
• investigate the effects of ageing on the pasting behaviour of rice; 
• elucidate the role of lipids in the ageing process; 
• be able to control the ageing process in order to produce rice with a desired functionality; 
• determine the effects of ageing on rice flavour; and  
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• transfer this information to Australian rice growers and processors. 
 
Progress 
 
A PhD student, Mr Zhongkai Zhou, has been appointed to this project which commenced in 
January 2000. He has prepared a comprehensive review of the literature. Samples were 
collected in May and these are being stored for time-trials.  
 
Analytical methods have been developed and validated for phenolic acids, 
amylose/amylopectin, differential scanning calorimetry, total lipid and fatty acid profiles. 
Since May these tests have been applied to samples and results will be presented at the Cereal 
Chemistry Conference in September this year. 
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MILESTONES 
 
 Milestone Year 1 Year 2 Year 3  1999/2000 Year 4 Year 5 Year 6 Year 7 
4.1 Grain quality in the pre-milling phase        
         
 Appointment of scientific officer X Consultants used       
         
 Sampling procedures optimised. X Commenced X  4      
         
 Individual grain moisture distributions monitored X Commenced X 4 X 4     
         
 Optimum grain drying strategies developed  X Commenced X 4 X X   
         
 Training programs developed  X Deferred X 4 X    
         
 Training programs implemented   X 4 X X X X 
         
4.2 Development of rice handling in-line process control        
         
 Software development X Commenced X 4      
         
 Closed loop control developed for degree of 
milling/whitening 
 X Commenced X 4     
         
 Moisture meter interface developed X  4 X 4      
         
 Packer weigher interface developed X  4 X 4      
         
 Process weigher interface developed X 4 X 4      
         
 Closed loop system for broken grain content developed   X 4 X X   
         
 Closed loop system to maximise hulling efficiency 
developed 
    X X X 
         
 System implementation     X X X 
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 Milestone Year 1 Year 2 Year 3  1999/2000 Year 4 Year 5 Year 6 Year 7 
4.3 Quality assurance systems and post-harvest pest 
management 
       
         
  IPM strategies evaluated        
 - Ethyl formate X X Commenced      
 - CO2 fumigation X       
 - Cool temperature treatment X X Commenced X Continuing     
 - Phosphine fumigation   X Implementation X    
 - Carbonyl sulphide   X 4 X X   
 - Designing out pests X X Deferred X 4     
         
 HACCP systems        
 - rice-based foods plant X Commenced X 4      
 - mills and stock food plants 4 (flour mill) X Commenced X RCL     
 - rice receival sheds and on-farm    X X X X 
         
4.4 Rice hull use        
         
 Potential for energy conversion determined X  4No potential X n/a X n/a     
         
 Potential for hull-based alternatives determined Commenced X Continuing X Continuing X    
         
 Other uses for hulls investigated    X X X X 
         
4.5 New rice-based foods        
         
 Quick cook rices developed X Commenced X 4 X 4 X X   
         
 Feasibility for pouch packed cooked and frozen rice X Commenced X 4Feasibility study 
completed however RCL 
has deferred decision on 
commercial viability 
     
         
 Frozen rice products developed and test marketed   X Not feasible X X X  
         
 Development of pouch packed products  X Commenced X 4 X X   
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 Milestone Year 1 Year 2 Year 3  1999/2000 Year 4 Year 5 Year 6 Year 7 
 Evaluation of waxy rice flour X Commenced X No application X other flours investigated X    
         
 Potential to produce and market rice noodles evaluated Evaluated and 
discontinued 
Re-evaluated 4     
         
 Other rice-based products evaluated   4 X X X X 
 
X = To be completed (in some cases this exercise is spread over several years). 
4= Achieved (if not achieved, status provided)
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EDUCATION AND TRAINING 
 
Education, information transfer and knowledge adoption are pivotal to the functioning of any 
industry.  The rice industry is no exception.  The Education Program of the Rice CRC acts as 
an information conduit between the CRC and industry. 
 
Prior to establishment of the Rice CRC, the systems for transfer of production technology to 
rice farmers were well developed.  This was not so true for enhancing the skills base in the 
processing sector.  There was also a paucity of education programs aimed specifically at the 
needs of the rice industry.  This applied equally to skills-based training, undergraduate and 
postgraduate education.  For this reason, education was allocated a specific Program of the 
Rice CRC.  
 
Since establishment of the Rice CRC, the Education Program has evolved in many areas; 
vocational skills training, tertiary education and the undergraduate and postgraduate levels, 
research communications as well as investigations into the social fabric of the rice industry 
with a view to the issue of, “what will be the preferred mode for information delivery to 
service industry in the next five to ten years?”  The Program currently employs 3.5 full-time 
staff positions as education officers and as well, draws on the expertise available within NSW 
Agriculture, Charles Sturt University and The University of Sydney. 
 
 
PROGRAM 5 
 
EDUCATION, SKILLS DEVELOPMENT AND TECHNOLOGY TRANSFER 
 
 Program Leader: 
 Dr Philip Eberbach 
 Charles Sturt University 
 Wagga Wagga 
 
Research leading to the development of more sustainable farming systems underpins the Rice 
CRC and whilst development of new ideas is integral to the function of the CRC, the 
channelling of new knowledge and its adoption are equally important. To this effect, the 
successful transfer of this new knowledge and its realisation into new management practices 
by industry are the aspirations of Program 5.  Hence the function of this Program includes the 
provision of:- 
 
• information to the community; 
• vocational training to irrigation farmers and food processors; 
• tertiary training at the undergraduate level; 
• finance and fostering postgraduate scholarship; 
• research into social issues pertinent to the rice –irrigation industry; 
• research to identify and track technology released by the CRC with uptake by recipients; 
• research into information delivery technology; and 
• research into methods of adoption to improve the realisation of knowledge. 
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Activities over the past year represent a new phase in the development of Program 5. In July 
1999 Dr Philip Eberbach took over leadership of the Program from Mr Peter Cregan. After 
the change in leadership, the Program and its activities were reviewed. Since this time a 
considerable amount of effort has gone into the Program to improve communication within 
the Program and to develop information conduits with the other Programs in the CRC. In 
addition, a new appointment within Sub-Program 5.3 has greatly enhanced communication 
between the CRC and the community, and significant developments in vocational (5.3) and 
academic education (5.4) have also occurred over the past year. 
 
More recently, the Program has been re-reviewed, and recent developments in Sub-Program 
5.2 have been highly ranked and show great promise in developing our understanding of 
information requirements and in methods in improving the adoption of knowledge.  Further, 
recent initiatives in the provision of honours scholarships and summer studentships ensure a 
continuing interest in students undertaking rice relevant research. 
 
5.1 Sustainable rice production through farmer education and community 
awareness (5101) 
 
  Sub-Program/Project Leader: 
  Mr Warwick Clampett 
  NSW Agriculture 
  Griffith 
 
The aim of this Sub-Program is to raise awareness of the Rice CRC objectives and progress, 
particularly with the rice farming community. This has been facilitated through the network 
of NSW Agriculture agronomists and by newsletter mail-out to growers. 
 
Progress 
 
Rice CRC research was displayed and discussed with growers at the Rice Field Day in March.  
Progress in many aspects of the research was highlighted on the day, which was attended by a 
broad cross-section of the rice farming community. 
 
In addition, some Rice CRC research (particularly Project 2101) was discussed at a series of 
pre-season meetings with growers in August and September 1999. 
 
The extension system of NSW Agriculture continues to maintain good connections with the 
rice farming community.  Research results from CRC projects, as they are developed, will be 
continually extended through this system. 
 
5.2 Extension and information technology methods (5201) 
 
  Sub-Program/Project Leader: 
  Mr A (Tony) Dunn 
  Charles Sturt University 
  Wagga Wagga 
 
Aims are to:- 
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• explore opportunities to develop and apply “new knowledge exchange systems” such as 
the internet; 
• compare and evaluate new and existing extension and communication methods and 
technologies; and 
• augment existing extension and farmer information exchange systems with improved 
technologies. 
 
Progress 
 
In June 1999 the project’s masters student, Ms Elaine Murray, left her position with CSIRO 
and joined Coleambally Irrigation Ltd.  As a consequence she converted from full-time to 
part-time study.  However, due to the pressures of a new position and her change in 
employment direction she decided to withdraw entirely from study. Prior to her withdrawal 
from the project, Elaine was able to carry out some useful research, including a review of the 
literature examining the link between technology transfer and computer information systems. 
At a recent review of Program 5, this work was highly ranked in terms of its importance to the 
activities of the Rice CRC and for the rice industry and therefore the studentship will be 
readvertised and the work continued once a suitable applicant is located. 
 
During 1999, the Board requested that the Leader of Sub-Program 5.2 convene a socio-
economic working group to consider the relative importance of socio-economic issues to the 
rice industry.  The Board’s brief directed the working group to consider the current level of 
understanding of the socio-economic impact of the rice industry on the region and 
externalities that currently threaten the rice industry.  The working group comprised of 
representatives from NSW Agriculture, Charles Sturt University and the Rice CRC.  The 
working group met in December and as a result submitted the following recommendations:- 
 
• The funding of a scoping study to examine work being done outside of the CRC on the 
socio-economic challenges to irrigation in Australia. 
 
• A study to examine the social and economic impacts of water reform, market deregulation, 
government and private service provisions to regional areas. Research projects in this area 
could include “scenarios development” and “socio-economic diversity (farming styles)”. 
 
• To develop a process to allow for strategic change by which the various participants in the 
rice industry can respond to the socio-economic challenge. Research projects in this area 
may include:- 
• creative problem solving – involving various stakeholders; 
• participatory research – involving producers; and 
• research on the adoption/non-adoption of technical research. 
 
The CRC Management Committee subsequently approved funding for a scoping study to be 
conducted by Prof John Spriggs and Mr Tony Dunn during the Spring of 2000. 
 
At the Program 5 review, the Leader of  Sub-Program 5.2 also presented a preliminary 
research proposal to investigate the mechanism of adoption of research findings by research 
beneficiaries. This proposal was designed to investigate a number of innovations that 
researchers had rated as of high value but at which the level of adoption by producers was 
low. These included:- 
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• Rice bay puddling to reduce deep percolation (Dr Liz Humphreys/Dr Warren Muirhead) 
• Crops after rice (Dr Liz Humphreys) 
• Water depth (Mr John Lacy) 
• Panicle initiation nitrogen test (Ricegrowers’ Co-operative Limited) 
• Near Infra-red (NIR) soil test (Dr Craig Russell) 
 
This proposal was ranked highly by the Program and was of key interest to the other 
Programs.  The review strongly endorsed this proposal and strongly recommended that a full 
research proposal including a studentship be prepared for perusal by the Management 
Committee. 
 
5.3 Sustainable rice production through skills development 
 
  Sub-Program Leader: 
  Mr Geoff Creek 
Murrumbidgee College of Agriculture 
  Yanco 
  
This Sub-Program operates at two levels.  The first aims at developing the skills base for 
industry participants at all levels.  The second is to increase awareness of the rice industry and 
particularly rice research, through schools and the community. 
 
Sustainable rice production through skills development (5301) 
   
Project Leader: 
Mr Geoff Creek 
Murrumbidgee College of Agriculture 
Yanco 
 
This project aims to create and provide accredited skills training for the production and 
processing sector. 
 
With the establishment of a steering committee, initial training needs were identified and 
course outlines developed to address these needs.  The steering committee sits three times a 
year to monitor the needs of the industry and maintain the relevance of course material.  
Committee members were selected from all areas of the rice industry, including Ricegrowers’ 
Association of Australia, Ricegrowers’ Co-operative Limited, NSW Agriculture and 
Murrumbidgee College of Agriculture. 
 
Progress 
 
Sub-Program 5.3 (5301) has completed the draft development of two courses targeting a wide 
range of skills development in the rice industry.  The courses developed as of June 1999 
include:- 
 
• Introductory course to the Australian Rice Industry; and 
• Operator’s manual for the rice industry’s Colour Sorting Process.    
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Course development includes the production of learning material, and teaching guides.  
Learning material consists of technical information, reference material and workbooks.  The 
teaching guides contain teaching aids such as overhead transparencies, handouts, and 
suggested teaching outlines.  Teaching guides enable the course to be run by other qualified 
instructors in a variety of situations. 
 
The “Introduction to the Australian Rice Industry” course was developed initially for retail 
agronomists.   This target group are the commercial advisers to rice farmers.  Goals of the 
course included introducing the service industry representatives to the unique needs of rice 
farmers.  There have been further enquiries for this course for the 2000 season. 
 
The course targets skills such as Integrated Pest Management (IPM), Integrated Weed 
Management (IWM), rice agronomy, and rice irrigation. It is a short one-day course with the 
potential for modification to meet competency standards in Agriculture as an introductory rice 
course for schools, certificate, and general information groups.  
 
The Rice Colour Sorting Process course is one module of a competency-based certificate 
where participants can enhance their skills in the operation of different milling processes as 
well as working towards a Certificate in Food Processing (rice processing). 
 
Other courses still in the development stage include Rice Irrigation, Quality Assurance on the 
Farm, and Rice Farming in Australia. 
 
The Steering Committee held three meetings during the 1999-2000 season.  Progress of 
material being developed was discussed and appraised and future direction discussed.  
Further areas of education and training identified by the Steering Committee include:- 
 
• Quality Assurance (both production and processing); 
• Development of grower groups for education and training; 
• Benchmarking; 
• Rice processing (value added products, by-product development); and  
• Rice Farming (AQF level 4). 
 
These areas are currently being prioritised and evaluated for course development and 
implementation in the 2000/2001 season.  The Steering Committee will maintain focus on the 
training needs of the industry throughout the Sub-Program.  
 
Rice CRC Education Officer (5302) 
 
Project Leader: 
Mr Geoff Creek 
Murrumbidgee College of Agriculture 
Yanco 
 
The project aims to deliver information to school students, the general community and 
international visitors on the rice industry, rice research and Rice CRC Programs.  Specific 
objectives are to:- 
 
• develop specific display material and presentations; 
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• arrange visits; 
• coordinate or participate in presentations for schools, community groups and international 
visitors. 
 
Progress 
 
Mrs Robyn Troldahl was appointed to the position of Rice CRC Education Officer in August 
1999.  The position has provided additional support for a regular flow of tours to the Yanco 
Agricultural Institute and the Rice CRC from overseas, school groups and the general 
community.   
 
Resource material for use in these presentations had been developed and updated periodically, 
however this had limited scope due to the casual nature of employment of the tour guides. 
The creation of the Rice CRC Education Officer position has led to a more cohesive approach 
to the tour presentations and has provided the opportunity to:- 
 
• update resource materials regularly and make more visual displays for use during 
presentations; 
• promote the Murrumbidgee College of Agriculture, Yanco Agricultural Institute and Rice 
CRC to a wider geographical area by offering a range of tours tailored to individual 
groups; 
• investigate the feasibility of a permanent visitors’ centre located at the Yanco Agricultural 
Institute; 
• develop curriculum materials appropriate to the needs of secondary school students and 
teachers. 
 
A combined approach to attracting visitors to the rice growing regions of NSW is being 
undertaken with Leeton, Griffith and Deniliquin visitors’ centres, Ricegrowers’ Co-operative 
Limited and the Rice CRC. One of the main target groups is secondary schools in NSW.  This 
is particularly relevant to an objective of the CRC to encourage interest in school children to 
seek a career in the rice industry, particularly research. 
 
A staff development day was held in February 2000 and was considered to be of great value 
to the tour presenters in keeping up to date with current research at the Institute. 
 
5.4 Professional development for sustainable rice production (5401) 
 
  Sub-Program/Project Leader: 
  Dr Philip Eberbach 
  Charles Sturt University 
  Wagga Wagga 
 
This Sub-Program currently focuses its activities on developments in the tertiary education 
arena, with the development of modular-style teaching materials aimed at undergraduates and 
postgraduates.  
 
Specific objectives are to:- 
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• provide undergraduate and postgraduate course material and experience necessary for 
students intending to work in rice production and processing industries; 
 
• provide postgraduate study opportunities within each of the Rice CRC research programs; 
and 
 
• provide training and education opportunities at the postgraduate level to enable the 
extension and research personnel to further develop their qualifications and experience. 
 
Progress 
 
Both of the education officers have produced new teaching materials to further extend CRC 
offerings to tertiary education students.  In addition to producing a subject on rice agronomy 
in his first year, Dr Sivapalan has made major inroads into producing new subject material 
related to the agronomy of summer crops.  Dr Blanchard also has been active in producing 
new study material and is currently reviewing the potential for developing subject material 
related to food production technology, and the application of using the internet to aid in 
teaching distance education students.  Both lecturers have made good contacts with the 
education officer employed under Project 5301, to enhance subject development and to assist 
in the progression of study material from the vocational to tertiary education environment.  In 
addition to their involvement with undergraduate teaching, Drs Sivapalan and Blanchard are 
both involved with the supervision of a number of postgraduate and honours students (three 
postgraduate, four postgraduate and one honours respectively). 
 
A new initiative to enhance the process of transfer of research findings from the research 
programs both within the CRC and to the education modules has been initiated.  Each 
education officer has been nominated as contact to the two most appropriate research 
programs. This arrangement formalises their relationship with the Program and allows them 
to incorporate current research findings into their teaching programs.  
 
 
Mr Dennis de Kantzow 
and University of 
Sydney agronomy 
students 
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Chair in Irrigation (5402) 
 
Project Leader: 
Dr Laurie Lewin 
NSW Agriculture 
Yanco 
 
The Rice CRC is one of an amalgam of irrigation industry partners who have provided 
funding for the position of Chair of Irrigation based at Charles Sturt University. Dr Graeme 
Batten was recently appointed to this position and it is anticipated that he will commence with 
the University on August 14, at which time he will take over as Project Leader.  His position 
will require him to further develop and focus the irrigation initiative already established at the 
University.  As a result of this initiative the University will be accepting enrolments into the 
Bachelor of Irrigation to commence in 2001.  This degree is the first of its kind in Australia. 
 
CRC training program (5404) 
 
Project Leader: 
Dr Laurie Lewin 
Rice CRC/NSW Agriculture 
Yanco 
 
The Rice CRC acknowledges the value in provision of training opportunities that add value to 
the vocational and scientific training offered through the narrow area of participation in the 
CRC.  The “Chairman’s Tour” was instituted to provide contact with the many aspects of the 
rice industry. 
 
Leadership training is another important area.  Mr Suraj Parkash, a PhD student at the 
University of NSW, was sponsored to participate in the CRC Leadership and Career 
Development Course at the Melbourne Business School in May 2000.  This course covered 
topics including personal skills development, conflict resolution, relationship building and 
building effective Research and Development teams.  This course was considered to be very 
valuable and we will seek to extend participation in similar courses in future. 
 
5.5 Studentships  
 
  Sub-Program Leader: 
  Dr Philip Eberbach 
  Charles Sturt University 
  Wagga Wagga 
 
Postgraduate student scholarships and work experience (5501) 
 
Project Leader: 
Dr Philip Eberbach 
Charles Sturt University 
Wagga Wagga 
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The CRC currently supports 17 students enrolled in research higher degrees (three masters 
and 14 PhD) and two students enrolled in honours programs. The current breakdown of 
enrolments in relation to course and institution is listed in Table 5. 
 
Table 5 
University PhD Masters Honours 
University of Sydney  2 2 1 
University of NSW 2   
Charles Sturt University 7  1 
University of Queensland 1 1  
Australian National University 2   
 
At this stage of the life of the CRC, there have not been any completions of students enrolled 
in either PhD or Masters studies, however there are, to date, four completions of students 
enrolled in honours programs. The current stage of higher degree students is shown in Table 
6. 
 
Table 6 Numbers enrolled 
Recent enrolments 3 
Enrolled for between 12-24 months 4 
Enrolled for between 24-36 months 7 
 
A current concern within the Education Program is the number of higher degree withdrawals 
that have occurred over the time of the CRC.  While the number of withdrawals is less than 
the national average of 30%, there is a concern, as expressed at the recent Program review, 
that the number of withdrawals is still too high and that the Program should seek information 
from the exiting students as to the cause. 
 
Summer student program (5503) 
 
Project Leader: 
Dr Philip Eberbach 
Charles Sturt University 
Wagga Wagga 
 
A summer students research program is planned for the 2000-2001 growing season. It is 
envisaged that a maximum of five studentships will be available to support students over this 
period. 
 
Investigation of genetic diversity in rice cultivars (Honours) (5504) 
 
Project Leader: 
Dr Chris Blanchard 
Charles Sturt University 
Wagga Wagga 
 
Soluble starch synthase I (SSSI) is responsible for the synthesis of the amylopectin fraction of 
starch.  In most starch producing plants, a number of different forms of this enzyme have been 
identified, however, only one form of rice SSSI has been identified. 
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The aim of this project is to screen a large number of rice varieties with different genetic 
backgrounds to determine if more than one form of the rice SSSI exists. 
 
Progress 
 
A new form of SSSI was identified which contained a deduced protein sequence that was 
significantly different to the published sequence. The published rice SSSI sequence shows 
more similarity to the published maize SSSI sequence than the wheat SSSI sequence. 
However, the rice SSSI identified in this project shares more sequence similarity with wheat 
SSSI than with maize SSSI.  The sequence of this newly identified form of SSSI may help us 
further understand the evolution of starch synthesis genes. An understanding of the functional 
properties of this new SSSI form may also help to design rice for specific purposes. 
 
5.6 External communications (5601) 
 
  Sub-Program/Project Leader: 
  Mr Michael Cook 
  Rice CRC 
  Yanco 
 
The project aims to promote awareness and understanding of the Centre and its achievements 
among rice and irrigation industry participants, the broader community and government at all 
levels. 
 
Specific objectives are to:- 
 
• acquaint the community with Rice CRC philosophies and emphasise the vital nature of its 
research activities, extension services and education programs; 
• market the uptake of Rice CRC research outcomes by industry; 
• support and enhance the Rice CRC’s linkages; and 
• develop and maintain a strong, productive relationship with the print and electronic media. 
 
Progress 
 
Considerable advancements have been made in the strategic promotion of the Rice CRC since 
the Sub-Program was established in August, 1999. A Communications Strategy has been 
developed to facilitate a focused and integrated approach to information distribution. 
 
There are several vehicles for the dissemination of information and promotion. Rice CiRCle, 
one of two quarterly publications, is distributed to all Centre participants. The Centre’s 
external news-sheet, Rice CRC Update, is distributed by mail to more than 2100 Australian 
rice growers. 
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A series of media releases highlighting the Centre’s focus on sustainability were issued in the 
later part of 1999 to help establish its public and corporate identity. This campaign greatly 
assisted subsequent efforts to secure publicity for Rice CRC research.  Local and regional 
print and electronic media representatives have continued to support the Rice CRC which is 
now called on regularly for input into a range of issues subject to public debate. 
 
The Rice CRC’s web site project commenced in October 1999. It will ultimately deliver a 
public access site boasting a high degree of useability and an intranet facility for 
administrative efficiency and more flexible and effective internal communications. The web 
site will serve as a clearing house for all information produced by the Rice CRC and a hub for 
those involved in the rice industry. It will publish Rice CRC literature and products and tools 
for educators and students and provide mechanisms for technology adoption. 
 
Achievements/Highlights 
 
The Sub-Program has already added value to the relationship between the Centre, its core 
partners and others. The web site project, for example, has given new dimension to the 
Centre’s relationship with Charles Sturt University and NSW Agriculture. This will result in 
the use of a powerful new mix of technology for information delivery. 
 
The Rice CRC has received great support from Ricegrowers’ Co-operative Limited, which 
distributes Rice CRC Update to registered Australian rice growers each quarter. 
 
In 1999/2000 the Centre issued 20 media releases, generated 24 radio and two television 
interviews and the work of its researchers is regularly highlighted in industry journal 
Australian Grain. 
 
The Rice CRC made direct contact with industry participants and the public by taking an 
active role in the annual Rice Field Day at Jerilderie, Murrumbidgee Farm Fair field day at 
Yanco and the biennial Leeton Sunrice Festival. 
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Current Students 
 
Name Commence- 
ment Date 
University Type of 
enrolment  
 
Supervisor and Associate 
Supervisors 
Funding 
source(s) 
CRC/Uni 
etc 
Thesis Title 
(Related CRC Sub-Program) 
 
Ms Jennifer Dang 1-7-99 Univ of Sydney PhD Dr Les Copeland (SU) 
Mr Phillip Williams (RCL) 
CRC New rice-based food products (4.5) 
Mr Robert Duncan 17-8-98 Univ of Sydney Masters Dr Graeme Batten (NSWAg) 
Dr Lindsay Campbell (SU) 
 
CRC  An investigation of factors 
influencing the deposition of iron 
and zinc in rice grain (2.3) 
Mr Andrew Eamens 19-2-99 Charles Sturt Univ PhD Dr Chris Blanchard (CSU) 
Dr Narayana Upadhyaya (CSIRO PI) 
CSU/NSW Ag 
CRC & 
CSU 
Investigation of the molecular 
mechanisms of starch quality (3.4) 
Mr Mohammad Ezaz El 
Mamun 
4-5-98 Univ of Sydney PhD Dr Bruce Sutton (SU) 
(linked to cold program) 
CRC The role of callose in cold damage 
of rice pollen (3.2 ) 
Mr Tim Farrell 
 
1-8-98 Univ of Qld Masters Assoc Prof Shu Fukai (QU) 
Mr Rob Williams (NSWAg) 
Self -
funded 
 
Genotypic variation and expression 
of low temperature tolerance in rice 
(2.2) 
Mr Thusitha Gunawardena 1-4-99 Univ of Qld PhD Dr Shu Fukai (QU) 
Dr Pax Blamey (QU) 
(linked to cold program) 
ACIAR & 
CRC  
Effect of low temperature during 
the reproductive stage in rice (2.2) 
 
Ms Rama Heidari 1-6-98 Charles Sturt Univ PhD Dr John Oakeshott (CSIRO) 
Dr Gavin Ash (CSU) 
Dr Robyn Russell (CSIRO) 
CRC Bioremediation of pesticide 
residues in drainage waters (1.3) 
Mr Nijat Imin 1-7-2000 Aust. National Univ PhD Prof Barry Rolfe (ANU) 
Dr Jeremy Weinman (ANU) 
RIRDC/ 
CRC 
Investigation of molecular 
mechanisms causing cold-induced 
sterility in rice (3.2) 
Mr Tursun Kerim 4-5-2000 Aust. National Univ PhD Dr Jeremy Weinman (ANU) 
Prof Barry Rolfe (ANU) 
CRC Characterisation of the 
developmental pathway of pollen 
maturation in rice anthers (3.2) 
Ms Sandra Oliver 14-2-2000 Charles Sturt Univ Honours Dr Chris Blanchard (CSU) 
Dr Paul Roffey (CSU) 
 
CRC Investigation of genetic diversity in 
rice cultivars (5.5) 
Mr Suraj Parkash 26-7-99 Univ of NSW PhD Assoc Prof Michael Wootton 
(UNSW) 
CRC Cold disinfestation of rice (4.3) 
Mr Xu Peng 1-8-98 Univ of NSW PhD Dr Yaping Shao (UNSW) 
Mr Charles Demetriou (NSW 
DLWC) 
CRC  A new integrated system for 
modelling land salinisation – with 
emphasis on the prediction of 
salinity in irrigation areas (1.4) 
 
 
 
      
Mr Wayne Pitt 9-2-98 Charles Sturt Univ PhD Dr Gavin Ash (CSU) CRC Addressing factors that affect the 
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Name Commence- 
ment Date 
University Type of 
enrolment  
 
Supervisor and Associate 
Supervisors 
Funding 
source(s) 
CRC/Uni 
etc 
Thesis Title 
(Related CRC Sub-Program) 
 
Dr Ric Cother (NSWAg) 
 
host range and virulence of 
Rhynchosporium alismatis, a 
potential biological agent of 
Alismatacae weeds in rice (2.4) 
Ms Liesl Schiller 1-1-2000 Univ of Sydney Masters Dr Mark Stevens (NSW Ag) 
Assoc Prof Richard Russell (SU) 
CRC The phenology and abundance of 
mosquitoes in NSW rice fields and 
associated habitats (2.4) 
Ms Alexa Seal 1-12-98 Charles Sturt Univ PhD Prof Jim Pratley (CSU) 
Dr Terry Haig (CSU) 
Dr Laurie Lewin (CRC) 
CRC  Allelopathy in rice to control weeds 
in NSW (3.2) 
Ms Sarah Spackman 2-2-98 Charles Sturt Univ PhD Dr David Lamb (CSU) 
Mr Jon Medway (CSU) 
 
CRC Using airborne multispectral 
imaging to manage within-paddock 
variability in rice production (2.1) 
Ms Andrea Wilson  30-3-98 Charles Sturt Univ PhD Dr Mark Stevens (NSWAg) 
Dr Robyn Watts (CSU) 
CRC & 
CSU 
The effect of different management 
regimes on aquatic consumers and 
food sources in rice agroecosystems 
(2.4) 
Ms Briony Wiltshire January 2000 Univ of Sydney Honours Dr Lindsay Campbell (SU) 
Dr Graeme Batten (NSW Ag) 
CRC Low phytic acid rice (2.3) 
Mr Zhong Kai Zhou 1-1-2000 Charles Sturt Univ PhD Prof Kevin Robards (CSU) 
Dr Stuart Helliwell (CSU) 
CRC Starch-lipid interactions and their 
role in ageing processes in rice (4.5) 
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Previous Students 
Name Commence- 
ment and 
Finish Dates 
University Type of 
enrolment 
 
Supervisor and Associate 
Supervisors 
Funding 
source(s) 
CRC/Uni 
etc 
Thesis Title 
(Related CRC Sub-
Program) 
 
Award Graduate 
Employ-
ment 
Ms Ayesha Burdett 1-8-99 to  
25-5-2000 
Univ of Melbourne Honours Dr Mark Stevens (NSW Ag) 
Prof David MacMillian (MU) 
CRC Acute and chronic toxicity of 
three rice field herbicides to 
non-target aquatic 
invertebrate fauna (2.4) 
Ba/CSc Hons I NSW Ag/ 
CRC 
(Project 
3203) 
Ms Zara Evans 1-3-99 to  
1-12-99 
Univ of Sydney Honours Dr Lindsay Campbell (SU) 
Dr Graeme Batten (NSWAg) 
 
SU Amino acids, mineral 
elements and the quality of 
rice (2.3) 
B.ScAgr  
Hons II 1 
Dalgety 
Wesfarmers 
Ms Sussan Fernandes 1-7-98 
Withdrew  
7-6-2000 
Univ of Sydney PhD Dr Liz Dennis (CSIRO) 
Dr Lindsay Campbell (SU) 
CRC  Molecular basis of cold-
induced male sterility in rice  
(3.2) 
 
 Withdrew to 
pursue non-
scientific 
research 
career path. 
Mr Stefan Hansen 
 
1-1-99 to  
1-12-99 
Charles Sturt Univ Honours Dr Stuart Helliwell (CSU) 
Dr Mark Stevens (NSWAg) 
 
CRC Examination of the rice snail, 
Isidorella newcombi, as a 
biomonitor for pesticide 
contamination of aquatic 
systems (2.4) 
B.Appl Sc 
(Chem) Hon I 
 
Ms Karen Herbert Feb 1999 
Withdrew 
10/3/2000 
Univ of Sydney PhD Dr Bruce Sutton (SU) 
(linked to cold program) 
 
CRC  Pathways of assimilate 
transport within the rice 
anther  (2.2) 
  
Mr Vincent Lanoiselet 
 
1-4-98 to  
31-3-99 
 
Charles Sturt Univ Honours Dr Ric Cother (NSWAg) CRC The production, germinability 
and infectivity of survival 
structures of Rhynchosporium 
alismatis, a candidate 
mycoherbicide for the control 
of Alisma lanceolatum and 
Damasonium minus in rice 
(2.4) 
Ingenieur 
Degree 
(French) 
NSW Ag/ 
CSU/CRC 
(Project 
2407) 
Mr Golam Moustafa 1-1-2000 
Withdrew  
March 2000 
 
Univ of Sydney PhD Dr Norman Darvey (SU) CRC -   
Ms Elaine Murray  1-10-98 
Withdrew 
from Masters 
January 2000 
Charles Sturt Univ PhD2 Mr Tony Dunn (CSU) 
Mr Ken Eustace (CSU) 
Coleambally Irrigation 
CRC  Enhancing information 
exchange in farming 
communities (5.2) 
 
 Coleambally 
Irrigation 
Corporation 
                                                 
2 Converted from PhD to masters 5/99 following Ms Murray taking up position with Coleambally Irrigation Corporation (Land & Water Management Plan).   Ms Murray has subsequently withdrawn from masters in 
January 2000. 
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Name Commence- 
ment and 
Finish Dates 
University Type of 
enrolment 
 
Supervisor and Associate 
Supervisors 
Funding 
source(s) 
CRC/Uni 
etc 
Thesis Title 
(Related CRC Sub-
Program) 
 
Award Graduate 
Employ-
ment 
Mr David Smith 3-4-98 
Withdrew 
June 1999 
Charles Sturt Univ Masters Dr Liz Humphreys (CSIRO) 
Doug Godwin (CSIRO) 
Dr Philip Eberbach (CSU) 
CRC Using models to quantify the 
benefits of crops after rice 
(1.2) 
- CSIRO Land 
& Water 
Ms Stephanie Vaughan 22-2-99 
Withdrew 
30-12-99 
Charles Sturt Univ PhD Dr Melissa Fitzgerald (NSWAg) 
Dr Chris Blanchard (CSU) 
 
CRC  Investigation of suncracking 
in rice (3.4) 
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MILESTONES 
 
 Milestone Year 1 Year 2 Year 3  1999/2000 Year 4 Year 5 Year 6 Year 7 
5.1 Farmer education and community awareness        
         
 Extension officer awareness X Partially completed X 4 X 4 X X X X 
         
 Extension program development  X 4 X 4 X X X X 
         
5.2 Extension and information technology methods        
         
 Appointment of research student X Delayed 4 Completed  X    
         
 Baseline extension study X Commenced X 4Completed      
         
 Subsequent studies   X in development X  X X 
         
 Evaluation of novel extension technology X Commenced X  In progress X In progress X    
         
 Appointment of post doctorate fellow    X    
         
 Comparison with existing techniques   X Deferred X X X X 
         
5.3 Skills development        
         
 Industry education officer appointed X  4       
         
 Training needs analysis completed X Commenced X 4      
         
 Training courses developed for:        
 - production  X 4 X 4     
 - industry  X 4 X 4 X X   
 - leadership   X achieved in other Programs X X   
 - facilitation  X Commenced X 4 X X   
 Training courses run  X Commenced X 4 X X X X 
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 Milestone Year 1 Year 2 Year 3  1999/2000 Year 4 Year 5 Year 6 Year 7 
         
 Information officer appointed  X Commenced      
         
 Display material arranged  X Commenced X 4 X X X X 
         
5.4 Professional development        
         
 Lecturers appointed:        
 - production X 4 X 4 Completed      
 - cereals X  Recruitment 
underway 
X 4 Completed      
         
 Students appointed X 7/16 commenced X 17/23 commenced X  19 students X X X X 
         
 Tertiary courses developed and presented  X Commenced X 4 X X X X 
         
 Scholarship coordination X commenced X Commenced X 4 X X X X 
 
X = Year due for completion (in some cases this exercise is spread over several years). 
4= Achieved (if not achieved, status provided.) 
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UTILISATION AND APPLICATION OF THE RESEARCH, 
COMMERCIALISATION, LINKS WITH USERS 
 
The Rice CRC aims to have active involvement with all stakeholders in the rice industry to 
underpin the sustainability of the industry.  This involvement is through an active research, 
technology transfer and education program and through involvement with policy development 
through provision of objective information.  The mode of interaction varies depending on the 
stakeholders. An example of this interaction is illustrated in the following table. 
 
Stakeholder Information Involvement 
Rice producers 
(2,130 farms in NSW) 
 
Production 
Sustainability 
(watertables, salinity, drainage 
water quality, pest control) 
Extension 
Involvement as advisors at 
project, program and Board 
levels 
Cooperation 
Rice organisations 
-Ricegrowers’ Association of Australia 
 
 
 
 
-Rice Research & Development Committee 
 
Production 
Processing 
Sustainability 
Policy 
 
Research programs 
 
Advice 
Coordination 
 
 
 
Coordination 
Processors 
(eg, Ricegrowers’ Co-operative Ltd) 
Processing 
Sustainability 
(pests) 
Quality Assurance 
New producers 
Involvement in research 
Irrigation corporations 
- Murrumbidgee Irrigation Limited 
- Coleambally Irrigation Corporation 
- Murray Irrigation Limited 
Sustainability 
(watertables, salinity, drainage 
water quality) 
Involvement as advisors 
Cooperation 
Rice CRC project 
participants and 
collaborators 
Agribusiness Companies 
(chemical and fertiliser distributors) 
Sustainability 
(pest control) 
Productivity (eg, fertilisers) 
Extension 
Education 
Involvement in research 
Land and Water Management Plan groups 
 
Sustainability 
(watertables, salinity, drainage 
water quality) 
Productivity 
Liaison 
Land and Water 
Management Plan project 
committees 
Education programs 
Community Sustainability 
Education 
Implementation and 
education 
Policy involvement 
 
In 1999/2000 rice was produced on 2,130 farms in NSW with around 10 producers in 
Victoria.  The majority of these are small business units, although there are now increasing 
numbers of corporate farms producing rice. Transfer of production technology has always 
been a strong feature of the rice research and development program and this will continue to 
be true for outcomes from Rice CRC projects.  
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Rice growers are becoming increasingly aware and pro-active in their involvement in 
environmental management.  It is the responsibility of this CRC to provide objective 
information to enable producers to meet this increasingly complex challenge.  It is important, 
also, that the Rice CRC works with other organisations to ensure a uniform approach.  These 
links are developing. Examples are:- 
 
• Rice CRC researchers (eg – participants involved in irrigation corporation and Land and 
Water Management Plan committees; 
• Irrigation corporation and Land and Water Management Plan members - participants in 
projects or on Rice CRC project steering committees; and 
• Rice CRC researchers developing and teaching Land and Water Management Plan 
education modules (viz; Natural Resource Management). 
 
Transfer of information to users 
 
There were many opportunities during the year to transfer information to users. 
 
• Pre-season meetings 
 
These meetings were held throughout the rice areas in August and September.  Participants 
included Dr Craig Russell (Project 2101) and Mr Rob Williams (Project 2201). 
 
• Rice Field Day 
 
The annual Rice Field Day was held at the McCaughey Memorial Institute, Jerilderie in 
March 2000.  It was attended by more than 300 people and provided an important opportunity 
to disseminate research findings to rice producers.  Participants who presented CRC research 
at the field day included Dr Liz Humphreys (Projects 1205 and 1206), Mr Saud Akbar (1104), 
Mr Geoff Beecher (1102), Dr Craig Russell (2101), Ms Sarah Spackman (2102), Mr Tim 
Farrell (2201), Ms Anthea Lisle and Ms Helen Shead (3402) and Mr Darryl Hill and Ms 
Nicole McQuillan (4101).  The participants in the “Chairman’s Tour” (a rice information tour 
for CRC participants) also attended the field day and were able to interact with producers. 
 
• Murrumbidgee Farm Fair 
 
The Rice CRC display at the Murrumbidgee Farm Fair in May also provided a good 
opportunity for interaction with rice producers and the general community.  Those who 
participated included Dr Laurie Lewin (Director), Mr Michael Cook (Communications 
Officer), Mrs Robyn Troldahl (Education Officer), Dr Graeme Batten (Program 2), Mr 
Andrew Sanderson (Sub-Program 5.1), Dr Fei Zhou (Project 1201), Mr Phillip Williams 
(Sub-Program 4.5), Dr Shahbaz Khan (1201, 1403), Ms Louisa Best (1403) and Dr Melissa 
Fitzgerald (3401). 
 
 
 
 
 
• Interaction with irrigation companies 
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Irrigation companies are an important conduit for environmental management as they are 
often responsible for environmental monitoring and Land and Water Management Plan 
implementation.  Rice CRC interaction with these organisations is therefore of importance. 
 
Discussions regarding use of sodicity within the rice land suitability assessment procedure 
have been undertaken with Murray Irrigation Limited, Murrumbidgee Irrigation Limited, 
Coleambally Irrigation Corporation and Jemalong Irrigation Limited (Project 1102). 
 
Dr Shahbaz Khan and Mr John Madden presented the net recharge management education 
module to several groups of farmers in the Coleambally Irrigation Area.  Dr Shahbaz Khan,  
Mr John Madden, Dr Emmanuel Xevi and Dr Fei Zhou trained several Coleambally Irrigation 
staff in the use and implementation of the SWAGMAN Farm model (1201).  
 
Drs Shahbaz Khan and Evan Christen gave presentations to groups of farmers in the 
Coleambally Irrigation Area on groundwater management aspects. 
 
The first steering committee meeting for Project 1403 was held and included representatives 
of Murray Irrigation Limited, Murrumbidgee Irrigation Limited, Coleambally Irrigation 
Corporation, Goulburn-Murray Water and NSW Department of Land and Water 
Conservation. 
 
• Interaction with users 
 
Project 1303 is contained within a larger CSIRO program seeking to develop enzymatic 
bioremediation technologies for several pesticides.  Results of the larger program are licensed 
to our collaborator, Orica Australia Pty Ltd.  Orica Ltd has a large watercare business.  
Research and development on the project at Orica Ltd focuses on production, formulation and 
implementation issues.  Good progress is being made in these areas and discussions are 
underway with relevant regulatory bodies to determine the appropriate approvals for field 
testing the enzymes. 
 
Project 6201, “Economic evaluation of alternative resource management strategies in a risky 
environment” commenced this year. The objective of this project is to evaluate a selection of 
Rice CRC research and extension projects against economic and physical dimensions of 
sustainability. The project will involve analysing the impact of these selected CRC 
technologies at the farm and regional levels. This will identify changes in farm and regional 
incomes and changes in physical dimensions of sustainability such as soil and water salinity, 
and watertable depths.  
 
The project involves assessing the economic consequences of the following CRC projects:- 
• On-farm impacts of water reforms 
• Crops after rice 
• Reliability of production 
• Nitrogen application test 
 
A large part of the process for achieving the objectives of this project has involved the 
convening of workshops with research staff and end users such as agronomists, economists, 
farmers, industry organisations and irrigation companies to collect and collate information 
and seek feedback. 
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• Program and project meetings 
 
These meetings provide an important opportunity for interaction with users.  Those meetings 
to fulfil this function included many important Program 1 gatherings. 
 
An update on project activities, findings and future plans was provided at a large Program 1 
meeting on 14-15 December, 1999.  In addition to Rice CRC researchers, the meeting 
participants included several rice growers, extension personnel, irrigation area Land and 
Water Management Plan implementers, non-CRC researchers with related interests (local, 
other regions, international) and representatives from the Environment Protection Authority 
and the Murray-Darling Basin Commission. 
 
Mr Ary Van der Lely and Mr Geoff Beecher organised a workshop to scope future research 
needs and priorities for salinity research. Participants included researchers from a range of 
organisations and locations and stakeholder representatives from Murray Irrigation Limited, 
Murrumbidgee Irrigation Limited, Coleambally Irrigation Corporation and the Ricegrowers’ 
Association of Australia Ltd. 
 
Mr Ary Van der Lely organised a salinity monitoring workshop for representatives of 
Murrumbidgee Irrigation Limited, Coleambally Irrigation Corporation and Murray Irrigation 
Limited. The purpose of the workshop was to define procedures for monitoring and assessing 
soil salinity trends over space and time. Several CRC researchers (Beecher, Gill, Humphreys, 
Khan) contributed to this workshop. 
 
A workshop was held on 14 June 2000 to scope water quality issues and research needs. A 
wide range of stakeholders had the opportunity to present the issues and needs to a wide range 
of Rice CRC and non-CRC researchers. Stakeholders included representatives of the three 
irrigation companies, environmental groups and government agencies. 
 
• Newsletters and publications 
 
The Rice CiRCle is the vehicle for internal communication but a sub-set of this, the Rice CRC 
Update, is mailed to every rice grower on a quarterly basis.  This is an important vehicle for 
dissemination of information on the Rice CRC projects. 
 
The Rice supplement to the Australian Grain Magazine has also been an important vehicle for 
transfer of information to users of the Rice CRC results.  The Ricegrower supplement of the 
December 1999 issue was a particularly important summary of Rice CRC projects.  
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STAFFING AND ADMINISTRATION 
 
The Rice CRC is a geographically distributed organisation with researchers located with the 
core and associated partners.  The administration office is at Yanco Agricultural Institute and 
is provided by NSW Agriculture. 
 
There was an adjustment to some of the leadership positions during the year.   
 
Dr Keith Hutton was appointed as the Board representative for Ricegrowers’ Co-operative 
Limited following the resignation of Mr Richard Day.  Dr Yunus Khatri took up the position 
of leader of Program 4 (Product and Process Development) and as a member of the 
Management Committee, following Mr Graeme Marteene’s resignation from Ricegrowers’ 
Co-operative Limited.  Following a restructure within CSIRO Land and Water, Dr Liz 
Humphreys was appointed as leader of Program 1 (Sustainability of Natural Resources) and 
as a member of the Management Committee.  This position was previously held by Mr John 
Blackwell. 
 
Other key appointments during the year included:- 
 
• Dr Shahbaz Khan (CSIRO Land and Water) who replaced Mr Charles Demetriou as leader 
of Sub-Program 1.4; 
• Dr Kaye Spark (CSIRO Land and Water) who replaced Mr Leigh Gray as leader of Sub-
Program 1.3; 
• Dr Peter Hughes who is working at CSIRO Entomology on Project 3203; 
• Mr David Robinson (CSIRO Land and Water) who replaced Mr John Madden in Project 
1201; and 
• Mrs Robyn Troldahl (Murrumbidgee College of Agriculture) who was appointed as 
Education Officer. 
 
The roles and commitments of the specified personnel as at 30 June 2000 are:- 
SPECIFIED PERSONNEL 
Name Participant % Time Role 
Dr L Lewin NSW Agriculture 100 Director, researcher Program 3 
Mr J Blackwell CSIRO Land and Water 30 Leader, Program 1 (to Jul ’99) 
Dr E Humphreys CSIRO Land and Water 50 Leader, Program 1 (from Jul ’99) 
Dr G Batten NSW Agriculture 30 Leader, Program 2 
Dr E Dennis CSIRO Plant Industry 20 Leader, Program 3 
Mr G Marteene Ricegrowers’ Co-operative Ltd 5 Leader, Program 4 (to Sept ’99) 
Dr Y Khatri Ricegrowers’ Co-operative Ltd 30 Leader, Program 4 (from Sept ‘99) 
Dr P Eberbach Charles Sturt University 40 Leader, Program 5 
Assoc Prof S Black Charles Sturt University 30 Key researcher, Programs 2 and 5 
Mr A Dunn Charles Sturt University 20 Key researcher, Program 5 
Dr N Darvey University of Sydney 20 Key researcher, Program 3 
Dr B Sutton University of Sydney 30 Key researcher, Program 2 
Dr B Jacobs University of Sydney 40 Key researcher, Programs 2 and 5 
Dr S Khan CSIRO –Land and Water 50 Key researcher, Program 1 
Mr HG Beecher NSW Agriculture 30/45 Key researcher, Programs 1 and 2 
Mr P Williams Ricegrowers’ Co-operative Ltd 90 Key researcher, Programs 2 and 4 
Mr P Klatt Ricegrowers’ Co-operative Ltd 30 Key researcher, Program 4 
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Charles Sturt University
Staff Nam e M ain %  of tim e pa %  Spent on Research Program %  Spent on %  Spent on %  Spent on
Activity (R) Education Tech.Tsf CRC
Program Program Adm in.
Program Tot. on
1 2 3 4 Res. (E) (T) (A)
Dr P Eberbach R 25 0 5 20
Dr G Ash R 20 20 20
Assoc Prof S Black R 16 13 13 3
M r G M acKenzie R 15 15 15
Dr S Helliwell R 15 4 11 15
Assoc Prof K Robards R 10 10 10
Dr D Lam b R 10 10 10
Prof J Pratley R 10 10 10
Dr J Louis R 10 10 10
Dr T Haig R 5 5 5
Prof J Spriggs R 5 0 5
M r J M edway R 5 5 5
Dr A Katupitiya E 15 10 10 5
M r M  W in E 10 0 10
M r A Dunn E 2 0 2
M r K Eustace T 10 0 10
Prof K Bowm er A 5 0 5
M r R Parsons A 5 0 5
FTSE= 193 10 77 15 21 123 22 10 38
University of Sydney
Staff Nam e M ain %  of tim e pa %  Spent on Research Program %  Spent on %  Spent on %  Spent on
Activity (R) Education Tech.Tsf CRC
Program Program Adm in.
Program Tot. on 
1 2 3 4 Res. (E) (T) (A)
Dr B Sutton R 30 20 20 10
Dr N Darvey R 22 22 22
Dr B Jacobs R 20 15 15 5
Dr L Cam pbell R 12 10 10 2
Prof L Copeland R 5 5 5
Assoc Prof R Overall R 5 5 5
Assoc Prof R Russell R 5 5 5
M r D DeKantzow E 5 0 5
FTSE= 104 0 15 62 5 82 7 5 10
RESEARCH  STAFF RESO URCES
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CSIRO Land and Water
Staff Name Main % of time pa % Spent on Research Program % Spent on % Spent on % Spent on
Activity (R) Education Tech.Tsf CRC
Program Program Admin.
Program Tot. on 
1 2 3 4 Res. (E) (T) (A)
Ms N O'Connell R 100 100 100
Dr S Khan R 60 60 60
Ms A Fattore R 53 53 53
Mr B Fawcett R 50 50 50
Dr E  Humphreys R 50 30 30 20
Dr M Edraki R 42 42 42
Mr J Madden R 21 21 21
Dr E Xevi R 18 18 18
Mr T McVicar R 14 14 14
Dr K Spark R 13 13 13
Mr D Smith R 10 10 10
Dr E Christen R 10 10 10
Mr A Prasad R 6 6 6
Mr D Robinson R 5 5 5
Mr R Sides R 4 4 4
Mr R Zandona R 2 2 2
FTSE= 456 436 0 0 0 436 0 0 20
CSIRO Plant Industry
Staff Name Main % of time pa % Spent on Research Program % Spent on % Spent on % Spent on
Activity (R) Education Tech.Tsf CRC
Program Program Admin.
Program Tot. on
1 2 3 4 Res (E) (T) (A)
Dr E Dennis R 20 20 20
Dr N Upadhaya R 20 20 20
Dr A Chaudhary R 10 10 10
Dr M Ellis R 10 10 10
Ms J Norman R 10 10 10
Ms B Sherman R 10 10 10
Ms S Stops R 10 10 10
FTSE= 90 0 0 90 0 90 0 0 0
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NSW Agriculture
Staff Name Main % of time pa % Spent on Research Program % Spent on % Spent on % Spent on
Activity (R) Education Tech.Tsf CRC
Program Program Admin.
Program Tot. on
1 2 3 4 Res. (E) (T) (A)
Mrs T Dunn R 100 100 100
Mr J Thompson R 60 50 10 60
Dr H Gill R 50 50 50
Mr P Snell R 50 50 50
Dr S Akbar R 40 40 40
Mr G Beecher R 40 40 40
Mr B Dunn R 40 40 40
Dr L Lewin R 40 40 40
Dr G Batten R 30 15 15 15
Dr R Reinke R 30 30 30
Mr Rob Williams R 30 30 30
Mr S North R 30 20 10 30
Dr M Fitzgerald R 25 25 25
Dr E Cother R 20 15 15 5
Dr M Stevens R 20 15 5 20
Dr K Chan R 5 5 5
Ms A Lisle R 5 5 5
Mr L Evans E 25 0 15 10
Mr G Creek E 10 0 8 2
Mr K O'Keefe E 10 0 10
Ms J Sargent E 10 0 10
Ms I Quarisa E 5 0 5
Mr D White E 5 0 5
Mr P Morrison E 3 0 3
Mr W Clampett T 30 0 30
Mr G Barron T 10 0 10
Mr P Beale T 10 0 10
Ms M Lattimore T 10 0 10
Mr D McCaffery T 10 0 10
Mr A Schipp T 10 0 10
Ms R Salvestro T 10 0 10
Mr J Lacy T 5 0 5
Mr M Parker T 5 0 5
Mr M May A 5 0 5
Mr J Oliver A 5 0 5
FTSE= 793 150 295 150 0 595 56 112 30
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N S W  D e p a r tm e n t o f  L a n d  a n d  W a te r  C o n se r v a tio n
S ta ff  N a m e M a in %  o f t im e  p a %  S p e n t o n  R e se a r c h  P r o g r a m %  S p e n t o n %  S p e n t o n %  S p e n t o n
A c tiv ity (R ) E d u c a tio n T e c h .T sf C R C
P r o g r a m P r o g r a m A d m in .
P r o g r a m T o t. o n
1 2 3 4 R e s. (E ) (T ) (A )
M r A  V a n  d e r  L e ly R 5 0 2 2 2 2 2 8
M r C  D e m e trio u R 9 9 9
M r D  O 'N e ill R 4 4 4
M r D  S a lo t i R 0 .1 0 .1
M r R  W illia m s R 2 2 2
M r D  B la c k R 0 .2 0 .2
M r A  B rin k T 4 2 4 2
M rs  A  P a v e se T 3 0 3 0
M rs  J  T a y lo r T 2 5 2 5
M r T  S p e n c e r T 2 0 2 0
M r M  A la m g ir T 1 0 1 0
M r L  H o ld e n T 5 5
D r S  Jo se p h T 5 5
M r S  L a w so n T 2 2
M r L J P a rra tt T 1 1
M s D  P e p p e r T 1 1
M r G  F ish b u rn  A 2 2
M r J  W a rd A 1 1
M r W  M a y b u ry A 1 1
M r D  S te p h e n s A 1 1
F T S E = 2 0 9 3 6 0 .0 0 .0 0 .0 3 6 0 .0 1 6 9 4
R ic e g r o w e r s' C o -o p e r a tiv e  L im ite d
S ta ff  N a m e M a in %  o f t im e  p a %  S p e n t o n  R e se a r c h  P r o g r a m %  S p e n t o n %  S p e n t o n %  S p e n t o n
A c tiv ity (R ) E d u c a tio n T e c h .T sf C R C
P r o g r a m P r o g r a m A d m in .
P r o g r a m T o t. o n
1 2 3 4 R e s. (E ) (T ) (A )
M rs Y  P a n R 7 0 7 0 7 0
M rs  J  O 'B rie n R 6 0 6 0 6 0
M r M  B a y le s R 5 8 5 8 5 8
M s N  M c Q u il la n R 5 0 5 0 5 0
M r P  W ill ia m s R 4 7 3 4 4 4 7
M rs  R  D e lv e s R 3 5 3 5 3 5
M s Y  S p ra t t R 2 6 2 6 2 6
M r D  H ill R 2 5 2 5 2 5
M s K  C lo se R 2 5 2 5 2 5
M r R  B o w m a n R 1 5 1 5 1 5
M r P  K la t t R 5 5 5 1
M rs  L  P u lle n T 1 0 1 0
M r P  R o b in so n T 1 0 1 0
D r Y  K h a tr i A 3 0 3 0
M r R  D e w it t-Jo n e s A 5 5
D r K  H u tto n A 5 5
M ill  M a n a g e r A 5 5
F T S E = 4 8 1 0 3 0 4 1 2 4 1 5 0 2 0 4 6
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Other Organisations
Staff Name M ain % of time pa % Spent on Research Program % Spent on % Spent on % Spent on
Activity (R) Education Tech.Tsf CRC
Program Program Admin.
Program Tot. on
1 2 3 4 Res (E) (T) (A)
Dr J Weinman, Australian National Uni. R 80 80 80
Prof B Rolfe, Australian National Uni. R 50 50 50
Dr Y Shao, Uni. of NSW R 15 15 15
Mr A Tiwari, Coleambally Irrigation R 15 15 15
Prof N Merrick, Uni. of Technology Sydney R 11 11 11
Mr S Fukai, Uni. of Qld R 10 10 10
Assoc Prof M Wootton, Uni. of NSW R 10 10 10
Ms L Parker, Murrumbidgee Irrigation R 5 5 5
Assoc Prof P Blamey, Uni. of Qld R 5 5 5
Ms J Dufty, Coleambally Irrigation R 5 5 5
Mr G McLeod, Murray Irrigation R 5 5 5
Prof D MacMillan, Melbourne Uni. R 5 5 5
Ms S Tijs, Murrumbidgee Irrigation R 1 1 1
Mr D Murray, Coleambally Irrigation E 100 21 21 40 39
Mr R Robinson, Coleambally Irrigation T 75 75
Ms P Xu, Uni. of Technology Sydney A 2 2
FTSE= 392 83 15 130 10 238 40 114 0
CRC Funded staff
Staff Name Employing Main % of % Spent on Research Program % Spent on % Spent on
Organisation Activity time pa. (R) Education Tech.Tsf
Program Program
Program Tot. on
1 2 3 4 Res. (E) (T)
Dr C Russell CSU Wagga R 100 90 90
Dr S Sivapalan CSU Wagga E 100 60 20
Dr C Blanchard CSU Wagga C 100 15 10 25 75
Sub total CSU Wagga 300 0 90 15 10 115 135 20
Dr L Cantrill Syd Uni R 100 100 100
Dr X Zhao Syd Uni R 100 100 100
Ms F Chen Syd Uni R 40 40 40
Sub total Syd Uni 240 0 0 240 0 240 0 0
Dr M Bhuiyan CSIRO L&W R 100 100 100
Dr F Zhou CSIRO L&W R 100 100 100
Ms L Best CSIRO L&W R 61 61 61
Mr T Van Niel CSIRO L&W R 50 50 50
Mr D Smith CSIRO L&W R 25 25 25
Ms L Short CSIRO L&W R 8 8 8
Sub total CSIRO L&W 345 345 0 0 0 345 0 0
Dr P Hughes CSIRO PI R 100 100 100
Dr R Dolferus CSIRO PI R 90 90 90
Sub total CSIRO PI 190 0 0 190 0 190 0 0
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M r T  Farre ll N SW A G R 100 100 100
M s K  Fox N SW A G R 100 100 100
M r D  G riffin N SW A G R 100 100 100
M r N  Jinadasa N SW A G R 100 100 100
M r K  Faour N SW A G R 83 42 42 83
M s H  Shead N SW A G R 79 79 79
M r F  C icc ia N SW A G R 38 38 38
M r C  D aw e N SW A G R 38 38 38
M r M  C arro ll N SW A G R 32 32 32
M s L  M agee N SW A G R 32 32 32
M r B  D odds N SW A G R 30 30 30
M s H  Schultz N SW A G R 29 29 29
M rs J D unn N SW A G R 25 25 25
M s L  B row ne N SW A G R 15 15 15
M r F  T anw ir N SW A G R 15 15 15
M s M  C lifton N SW A G R 13 13 13
M s D  H ogan N SW A G R 13 13 13
M s B  R zeszkow ski N SW A G R 11 11 11
M r R  M itchell N SW A G R 9 9 9
M s A  O w ers N SW A G R 9 9 9
M rs M  Sangste r N SW A G R 9 9 9
M s S  C arro ll N SW A G R 8 8 8
M s T  M cN am ara N SW A G R 8 8 8
M r K  Sav ille N SW A G R 8 8 8
M s B  W iltsh ire N SW A G R 8 8 8
M s L  Sch ille r N SW A G R 7 7 7
M s A  W arnock N SW A G R 6 6 6
M r B  N eville N SW A G R 4 4 4
M s E  W alsh N SW A G R 2 2 2
M s S  Farre ll N SW A G R 1 1 1
M rs K  E llio tt N SW A G R 1 1 1
M r A  Sanderson N SW A G E 100 100
M rs R  T ro ldah l N SW A G E 75 75
M r M  C ook N SW A G T 92 92
M r G  H art N SW A G A 100
M s J Sym es N SW A G A 100
D r L  L ew in N SW A G A 60 15 15
M rs J H ubatka N SW A G A 38
Sub to ta l N SW A G 1497 280 523 145 0 947 175 92
M r N  C utter R C L R 100 100 100
M r S  B rind ley R C L R 6 6 6
M r A  W ilson R C L R 75 75 75
M r G  M cA liece R C L R 25 25 25
M s C  L aw ton R C L R 25 25 25
M rs B  G raham R C L R 50 50 50
M r D  W ilk inson R C L R 76 76 76
D r S  K aur R C L R 25 25 25
M rs S  M eline R C L R 25 25 25
M s J T ay lor R C L R 25 25 25
25  staff w ith  6%  or less tim e R C L R 32 32 32
Sub to ta l R C L 464 0 0 0 464 464 0 0
FT SE = 3036 624 613 590 474 2301 310 112
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LIST OF PUBLICATIONS AND PATENTS 
  
 
* = non CRC 
 
Publications in Refereed Journals 
 
*Claudianos, C., Russell, R.J., and Oakeshott, J.G. (1999)   The same amino acid 
substitution in orthologous esterases confers organophosphate resistance on the house fly and 
a blowfly. Insect Biochem. Molec. Biol. 29: 675-686. 
 
Cother, E.J. and van de Ven, R. (1999). The influence of nutrition on conidial production 
by Rhynchosporium alismatis and on their subsequent infectivity to Alisma lanceolatum. 
Biocontrol Science and Technology 9: 395-407. 
 
Cother, E.J. (1999). Host range studies of the mycoherbistat fungus Rhynchosporium 
alismatis. Australasian Plant Pathology 28: 149-155. 
 
Fox, K.M., Cother, E.J. and Ash, G.J. (1999). Influence of Rhynchosporium alismatis  on 
seed production and viability of the rice paddy weed Damasonium minus. Australasian Plant 
Pathology 28: 197-199. 
 
Marr, K.M., Batten, G.D. and Lewin, L.G. (1999) The effect of nitrogen fertilizer on yield, 
nitrogen and mineral elements in Australian brown rice. Australian Journal of Experimental 
Agriculture 39, 873-880. 
 
Lott, J.N.A., Ockenden, I., Raboy, V. and Batten, G.D. (2000) Phytic acid and phosphorus 
in crop seeds and fruits: A global estimate. Seed Science Research 10: 11-33. 
 
*Oakeshott, J.G., Claudianos, C., Russell, R.J. and Robin, G.C.  (1999). Carboxyl / 
cholinesterases: a case study of the evolution of a successful multigene family.  BioEssays  
21:1031-1042. 
 
*Smyth, K-A., Boyce, T.M., Russell, R.J. and Oakeshott, J.G.  MCE activities and 
malathion resistances in field populations of the Australian sheep blowfly (Lucilia cuprina).  
Heredity  (in press). 
 
*Sutherland, T., Horne, I., Lacey, M.J., Harcourt, R.L., Russell, R.J. and Oakeshott, 
J.G.  Enrichment of an endosulfan-degrading mixed bacterial culture. Appl. Environ 
Microbiol. (in press). 
 
Stevens, M.M., Fox, K.M., Warren, G.N., Cullis, B.R., Coombes, N.E. and Lewin, L.G. 
(2000) An image analysis technique for assessing resistance in rice cultivars to root-feeding 
chironomid midge larvae (Diptera: Chironomidae).  Field Crops Research 66: 25-36. 
 
 
Wilson, A.L., Stevens, M.M., and Watts, R.J. (2000) Acute and chronic toxicity of the 
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herbicide benzofenap (Taipan 300) to Chironomus tepperi Skuse (Diptera: Chironomidae) and 
Isidorella newcombi (Adams and Angas) (Gastropoda: Planorbidae). Archives of 
Environmental Contamination and Toxicology 38: 176-181. 
Published Conference Papers 
 
Akbar, S. (2000) Seepage distribution in old and new on-farm channels and drains. In 
“Proceedings of Irrigation Australia 2000 Conference”, Melbourne, 23-25 May, 2000. pp. 
465-70. 
 
Akbar, S., Beecher, H.G., Cullis, B. and Dunn, B.W. (2000) Using of EM surveys to 
identify seepage sites in on-farm channel and drains. In “Proceedings of the Irrigation 
Australia 2000 Conference”, Melbourne, 23-25 May, 2000. pp. 605-610. 
 
Batten, G.D., Marr, K.M., Williams, R.L and Farrell, T.C. (2000). Mineral concentrations 
in brown rice in relation to grain:shoot dry matter ratio. Communications in Soil Science and 
Plant Analysis, 31 (in press).  
 
Batten, G.D., Dunn,T.S., Slack, K. and Steer, R.J. (1999) Composition of grains from 
cultured wheat spikes. In “Cereals ’99”. p475-477.  Eds J.F. Panozzo, M. Ratcliffe, M. 
Wootton and C.W. Wrigley.  (Royal Australian Chemical Institute, Cereal Chemistry 
Division, North Melbourne, Victoria). 
 
Batten, G.D. and Marr, K.M. (1999) The relationship between the Mg/K ratio of brown rice 
and cooking quality. In “Cereals ’99”. p473-474.  Eds J.F. Panozzo, M. Ratcliffe, M. Wootton 
and C.W. Wrigley.  (Royal Australian Chemical Institute, Cereal Chemistry Division, North 
Melbourne, Victoria). 
 
Cother, E.J., Jahromi, F.G. and Ash, G.J. (1999). Control of Alismataceae weeds in rice 
using the mycoherbistat fungus Rhynchosporium alismatis. In “Proceedings of the X 
International Symposium on Biological Control of Weeds”, Bozeman, Montana. July 1999. 
 
Cother, E.J., Ash, G.J. and Lanoiselet, V. (1999). Chlamydospore production in 
Rhynchosporium alismatis - a potential mycoherbistat inoculum? In “Proceedings of the 12th 
Biennial Conference Australasian Plant Pathology Society”, Canberra, September 1999. 
 
Jahromi, F.G., Ash, G.J. and Cother, E.J. (1999). Conidial germination and appressorium 
formation of Rhynchosporium alismatis on starfruit leaves. In “Proceedings of the 12th 
Biennial Conference Australasian Plant Pathology Society”, Canberra, September 1999. 
 
*Oakeshott., J.G, Harcourt, R.L., Sutherland, T.D. and Russell R.J. (1999).    Enzymatic 
Bioremediation Technologies For Mycotoxins.  In “ACIAR Proceedings No 89:  Elimination 
of aflatoxin contamination in peanut.” R.G., Dietzgen, (ed.).   
 
 
 
Spackman, S.L., Lamb, D.W. and Louis, J. (2000).  Using multispectral digital imagery to 
manage within paddock variability in rice production.  In “Proceedings of Remote Sensing in 
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Agriculture Conference”, Royal Agricultural College, Cirencester, United Kingdom, June 
2000 (In press). 
Workshop Proceedings 
 
Beecher, H.G., Hume, I. and Dunn, B. (2000) Predicting unsuitable rice soils. In “Rice 
water use efficiency workshop proceedings”. pp. 18-28. 
  
Bethune, M. and Wang, Q.J. (2000)  Evapotranspiration from an irrigated rice crop in 
northern Victoria. In “Rice water use efficiency workshop proceedings”. pp. 12-17. 
 
Humphreys, E. (2000) Farmer methods for identifying high water use rice paddocks and 
bays. In “Rice water use efficiency workshop proceedings”. pp. 34-36  
 
Humphreys, E. (2000) Effect of soil amelioration on recharge from ponded rice. In “Rice 
water use efficiency workshop proceedings”. pp. 47-50.  
 
Humphreys, E. (2000) Rice crop water use efficiency in the southern Murray-Darling Basin. 
In “Rice water use efficiency workshop proceedings”. pp. 3-11. 
   
O’Connell, N. and Khan, S. (2000) Water use efficiency at a farm scale – SWAGMAN 
Farm approach. In “Rice water use efficiency workshop proceedings”. pp. 37-40. 
 
Parker, L. (2000) Rice crop water use and water use efficiency in the Murrumbidgee 
Irrigation Areas and District. In “Rice water use efficiency workshop proceedings”. p.51. 
 
Poulton, D. and Lavis, A. (2000) Environmental impact of rice growing – technical issues. 
In “Rice water use efficiency workshop proceedings”. pp. 56-63. 
 
Thompson, J. (2000) Intermittent flooding, saturated soil culture and sowing method. In 
“Rice water use efficiency workshop proceedings”. pp. 45-46.  
 
Tiwari, A. (2000) Rice water use efficiency in the Coleambally Irrigation Area. In “Rice 
water use efficiency workshop proceedings”. pp. 53-55. 
 
Williams, R.L., Farrell, T., Hope, M., Reinke, R. and Snell, P. (2000)  Short duration rice: 
implications for rice water use efficiency in the NSW Rice Industry. In “Rice water use 
efficiency workshop proceedings”. pp. 41-44. 
 
Xevi, E. (2000) LeakyPad: an optimisation model for identifying leaky rice paddocks within a 
farm. In “Rice water use efficiency workshop proceedings”. pp. 29-33. 
 
 
 
 
Technical Reports  
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Humphreys, E., Bhuiyan, A.M., Fattore, A., Smith, D. and Fawcett, B. (1999) Quantifying 
and maximising the benefits of crops after rice in south-east Australia. Part one – field studies. 
ACIAR Project #9432 report, December 1999. 7 pp. 
 
Humphreys, E. and Bhuiyan, A.M. (1999) Quantifying and maximising the benefits of crops 
after rice in south-east Australia. Part two – survey findings. ACIAR Project #9432 report, 
December 1999. 4 pp. 
 
McVicar, T.R. and Van Niel, T.G. (2000)  A technical summary of remote sensing for rice-
based irrigation agricultural systems in NSW: Current Status. Draft Report. CSIRO, Division 
of Land and Water, 34 pp. 
 
Myers, F., Bhuiyan, A.M. and Humphreys, E. (1999) Wheat mops up water after rice. 
Farming Ahead 86: 56-57. 
 
*Russell, R.J., Harcourt, R., Sutherland, T., Nguyen, H. and Oakeshott, J.G. (1999) Can 
we clean water with microbes?  Microbiology Australia.  20: 14-17. 
 
Smith, D.J, Humphreys, E. and Godwin, D.C. (1999) Quantifying and maximising the 
benefits of crops after rice in south-east Australia. Part two - modelling studies (validations).  
ACIAR Project Report, June 1999. 16 pp. 
 
Smith, D.J, Humphreys, E. and Godwin, D.C. (2000) Quantifying and maximising the 
benefits of crops after rice in south-east Australia. Part  three - modelling studies 
(simulations).  ACIAR Project Final Review Report, Dhaka, Bangladesh, 22-26 February, 
2000. 15 pp. 
Trade Magazines 
 
Akbar, S.  Checking leaky channels.  Waterwise on the Farm, Update 3: Page 14. 
 
Akbar, S.  (1999)  Remediation of channel seepage.  Australian Grain Magazine – The 
Ricegrower 9(6): vii-viii. 
 
Batten, G., Ciavarella. S. and Blakeney, A. (1999) NIR tissue testing takes the guesswork 
out of nutrition management.  Australian Grain Magazine – The Ricegrower 9(6): xvi-xvii. 
 
Humphreys, E., Bhuiyan, M., Fattore, A., Smith, D. and Fawcett, B. (1999) The benefits 
of crops after rice.  Australian Grain Magazine – The Ricegrower  9(6): i-iv. 
 
Russell, C. (1999) A rapid soil nitrogen test for flooded rice.  Australian Grain Magazine – 
The Ricegrower 9(4): i-ii. 
 
Spackman, S., Lamb, D. and Louis, J. (1999) A birdseye view of rice yield variability.  
Australian Grain Magazine – The Ricegrower 9(5): viii-ix. 
 
Stevens, M.M. (1999) Bloodworms: Still the number one pest in rice.  Australian Grain 
Magazine – The Ricegrowers 9(5): v-vi. 
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Thompson, J. (2000) Rice on raised beds: will it use less water? Australian Grain – The 
Ricegrower 10(1): viii. 
 
Vaughan, S., Fitzgerald, M. and Blanchard, C. (1999) What is sun-cracking?  Australian 
Grain Magazine – The Ricegrower 9(6): xi-xii. 
 
Williams, R., Farrell, T., Fukai, S. and Gunawardena, T. (1999) Low temperatures in mid-
summer reduces rice yields.  Australian Grain Magazine – The Ricegrower 9(5): i-iv. 
 
Williams, R.L., Farrell, T.C. and Hasegawa, T. (1999) Fighting low temperature rice 
damage in Japan. Australian Grain Magazine – The Ricegrower 10(1): iv-v. 
 
Williams, R., Farrell, T., Hope, M., Reinke, R. and Snell, P. (1999)  Will shorter duration 
rice varieties save farmers’ water?  Australian Grain Magazine - The Ricegrower 9(4): xx-
xxii. 
134 
PUBLIC PRESENTATIONS, PUBLIC RELATIONS AND 
COMMUNICATION 
Public Presentations 
 
Programs provided posters for display during the Sunrice Festival held in Leeton over the 
Easter weekend.  Included in the CRC display were samples of rice varieties, general 
information on the rice industry and a “continuous loop” PowerPoint presentation (with 
narration) providing a brief outline of the Programs of the CRC and highlighting particular 
aspects of the work being undertaken.  The CRC’s Education and Communication Officers  
were also available to answer questions from the public. 
 
Dr Shahbaz Khan and Mr John Madden presented a net recharge management course to 
groups of farmers in the Coleambally Irrigation Area.  
 
Dr Shahbaz Khan, Mr John Madden, Dr Emmanuel Xevi and Dr Fei Zhou trained the 
Coleambally Irrigation Corporation staff in the use and implementation of SWAGMAN Farm.  
Workshops 
 
The following presentations were made at the Rice CRC Salinity Workshop held on 25 
November, 1999:- 
 
 Beecher, H.G. (NSW Agriculture, Yanco), “Practices and management”. 
 
 Christen, E.W. (CSIRO Land and Water, Griffith, NSW), “Remedial measures”. 
 
 Khan, S. (CSIRO Land and Water, Griffith, NSW), “Spatial distribution issues related to 
salinity”. 
 
 Myer, W.S. (CSIRO Land and Water, Adelaide), “Site specific salinity research”. 
 
 Walker, G. (CSIRO Land and Water and CRC for Catchment Hydrology, Adelaide), “Off-
site salinity effects”. 
 
 Van der Lely, A. (NSW Department of Land and Water Conservation, Leeton) 
“Optimisation and economic research”. 
 
The following presentations were made at the Program 1 Meeting held at Griffith, NSW on 
14 & 15 December, 1999:- 
 
 Akbar, S. (NSW Agriculture, Yanco), “On-farm channel and drain losses”. 
 
 Akbar, S. (NSW Agriculture, Yanco), “Evaluation of methods for reducing channel 
seepage”. 
 
 Beecher, H.G. (NSW Agriculture, Yanco), “Refining EM methodology to include soil 
chemical characteristics in rice land assessment”. 
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 Bhuiyan, A.M. and Smith, D.J. (CSIRO Land and Water, Griffith, NSW), “Quantifying 
and maximising the benefits of crops sown after rice in Australia. Part one - field studies. 
Part two – modelling studies”. 
 
 Dunn, B. (NSW Agriculture, Yanco), “Use of NIR for assessing soil pH and sodicity”. 
 
 Gill, H. (NSW Agriculture, Yanco), “Groundwater and sodicity”. 
 
 Humphreys, E. (CSIRO Land and Water, Griffith, NSW), “Determination of paddock 
water balance components”. 
 
 Joseph, S. (NSW Department of Land and Water Conservation, Deniliquin), 
“Groundwater management model for catchment #016”. 
 
 Khan, S. (CSIRO Land and Water, Griffith, NSW), “On-farm net recharge management”. 
 
 Khan, S. (CSIRO Land and Water, Griffith, NSW), “Development of integrated 
management models”. 
 
 Lawson, S. (NSW Department of Land and Water Conservation, Leeton), “Groundwater 
management and current research in the Lower Murrumbidgee Valley”. 
 
 McLaughlin, D. (Massachusetts Institute of Technology, Boston, USA), 
“Hydrological/economic modelling in the Murrumbidgee Region”. 
 
 McVicar, T. (CSIRO Land and Water, Canberra), “Remote sensing of irrigated crop types 
and areas”. 
 
 Merrick, N. (University of Technology, Sydney), “Salt transport at the farm scale”. 
 
 Shao, Y. (University of New South Wales, Sydney), “Salt transport at the regional scale”. 
 
 Thompson, J. (NSW Agriculture, Deniliquin), “Improving rice water use efficiency”. 
 
 Van der Lely, A. (NSW Department of Land and Water Conservation, Leeton), “Rice 
hydraulic loading”. 
 
 Van der Lely, A. (NSW Department of Land and Water Conservation, Leeton), “Salinity 
assessment and prediction model”. 
 
A Water Use Efficiency Workshop was convened by Dr Liz Humphreys (Leader, Program 
1) on 9 May, 2000 and included representatives from outside the CRC.  The following 
presentations were made by CRC participants:-  
 
 Beecher, H.G. (NSW Agriculture, Yanco), “Dedicated rice lands”. 
 
 Condon, A. (CSIRO Plant Industry, Canberra), “Selection against transpiration efficiency 
to improve Water Use Efficiency”. 
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 Eberbach, P. (Charles Sturt University, Wagga Wagga, NSW), “Evapotranspiration and 
transpiration efficiency”. 
 
 Hutchinson, P. (CSIRO Land and Water, Griffith, NSW), “Wetting front detector and 
drainage meter”. 
 
 Lewin, L. (NSW Agriculture, Yanco), Bruce Sutton's proposal on “reproductive sensitivity 
of chilling-tolerant rice to mild water stress”. 
 
 Thompson, J. (NSW Agriculture, Deniliquin), “Results of the Rice CRC Water use 
efficiency Project 1204”. 
 
Project 6201, “Economic evaluation of alternative resource management strategies in a 
risky environment” organised a workshop on 16th May, 2000 at Yanco, NSW which had a 
number of objectives:- 
• inform and invite comments from research staff within the CRC about the nature of the 
economics project; 
• describe progress on the four proposed project areas; 
• ensure that economists and biologists have a common understanding of the direction of the 
biological and economic research in the four project areas; 
• discuss methodologies, data requirements and sources etc.; 
• present initial results using spreadsheet analysis of selected projects; and 
• collect feedback and generate a sense of ownership. 
 
The workshop was highly successful and the above objectives were met. 
 
In addition, researchers from this project have:-  
• presented a talk on the preliminary research proposal on the project at the NSW    
Agriculture industry economists workshop at Yanco in 1999; 
• presented research proposal before the Rice CRC steering committee at Charles Sturt 
University, Wagga Wagga, NSW in December 1999 ; 
• presented research methodology to be followed by the project at the Rice CRC Program 1 
workshop at CSIRO, Griffith, NSW in February 2000; 
• presented the analytical framework at the Murrumbidgee economists meeting at CSIRO, 
Griffith, NSW in March 2000; 
• presented the initial whole farm modelling work at the NSW Agriculture industry 
economists workshop at Tamworth, NSW in March 2000; 
• discussed the methodology to be followed with NSW Agriculture’ economists at Orange, 
NSW in April 2000; 
• organised Local Consensus Data meetings with farmers, researchers, administrators, 
industry people, and district agronomists to collect and collate information on the whole 
farm representative models for the Coleambally Irrigation Area and the Murrumbidgee 
Irrigation Area in March, April and May 2000; 
• discussed outcomes of the meetings with scientists, district agronomists and the resource 
manager of Ricegrowers’ Co-operative Limited in May-June 2000; 
• organised meetings with researchers and extension officers to collect information on 
different research projects selected for evaluation during 1999-2000; and 
• presented the initial results of the spreadsheet analysis for selected projects. 
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A Water Quality Workshop was convened by Dr Liz Humphreys (Leader, Program 1) on 14 
June 2000 and included representatives from outside the CRC.  The following presentations 
were made by CRC participants:-  
 
 Biswas, T. (CSIRO Land and Water, Griffith, NSW), “FILTER system for removing 
pesticides from drainage waters”. 
 
 Buchan, A. (NSW Department of Land and Water Conservation, Leeton), “Issues and 
research needs in the Murrumbidgee Region”. 
 
 Cawley, R. (NSW Department of Land and Water Conservation, Wagga Wagga ), “Issues 
and research needs in the Lower Bidgee”. 
 
 Hardwick, L. (NSW Department of Land and Water Conservation, Wagga Wagga), 
“Effect of environmental flows on river health”. 
 
 Helliwell, S. (Charles Sturt University, Wagga Wagga, NSW), “Pesticide impacts on 
aquatic ecosystems”. 
 
 Khan, S. (CSIRO Land and Water, Griffith, NSW), “A surface and groundwater 
hydrologist's perspective of water quality research needs and opportunities”. 
 
 Kookana, R. (CSIRO Land and Water, Adelaide), “Assessing off-site migration potential 
of pesticides used in the Murrumbidgee Irrigation Area”. 
 
 McLeod, G. (Murray Irrigation Limited, Deniliquin, NSW), “Issues and research needs in 
the Murray Irrigation Areas and Districts”. 
 
 Mallavarapu, M. (CSIRO Land and Water, Adelaide), “Effects of pesticides on soil 
biota”. 
 
 Oakeshott, J. (CSIRO Entomology, Canberra), “Bioremediation of pesticide residues in 
irrigation drainage waters”. 
 
 Parker, L. (Murrumbidgee Irrigation Limited, Leeton, NSW), “Issues and research needs 
in the Murrumbidgee Irrigation Area and Districts”. 
 
 Spark, K. (CSIRO Land and Water, Griffith, NSW), “Overview of past research in the 
Murrumbigee Irrigation Area”. 
 
 Stevens, M. (NSW Agriculture, Yanco), “Snails as bio-indicators and the longevity of the 
effect of herbicides on invertebrate populations”. 
 
 Tiwari, A. (Coleambally Irrigation Corporation, Coleambally, NSW), “Issues and research 
needs in the Coleambally Irrigation Area”. 
 
 Zhou, F. (CSIRO Land and Water, Griffith, NSW), “Predicting the risk of chemical 
contamination of groundwaters”. 
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 Presentations were also made by non-CRC participants, as follows:- 
 
  Baldwin, D. ( CRC Freshwater Ecology, Albury, NSW), “Research in the CRC for 
Freshwater Ecology,  research gaps and opportunities for links with CRC Rice”. 
 
  Blanch, S. (Inland Rivers Network, Sydney), “Issues and research needs to reduce the 
downstream environmental impacts of irrigated agriculture”. 
 
  Robinson, S. (Murray-Darling Basin Commission, Canberra), “Preliminary findings of 
the MDBC water quality research needs scoping study”. 
 
  Watkins, K. (Bureau of Rural Sciences, Canberra), “Groundwater quality in the 
Murray Region”. 
 
Cold–Induced Sterility in Rice Workshop, Canberra.  21-22 February, 2000.  This 
workshop included presentations by project participants from Programs 2 and 3.  
Representatives from organisations outside the CRC also participated in the workshop. 
 
CRC participants also gave presentations at the following workshops:- 
 
 Beecher, H.G. “A three stage classification of soil suitability for rice.” Murray Land and 
Water Management Plans R&D Workshop, 21 June, 2000. Deniliquin, NSW. 
 
 Edraki, M. “Water balance for crops and pastures.” Murray Land and Water Management 
Plans R&D Workshop, 21 June, 2000. Deniliquin, NSW. 
 
 Khan, S. “Influence of rainfall on watertable changes.” Murray Land and Water 
Management Plans R&D Workshop, 21 June, 2000. Deniliquin, NSW. 
 
 O’Connell, N. “Applying SWAGMAN Farm in the Murray Valley.” Murray Land and 
Water Management Plans R&D Workshop, 21 June, 2000. Deniliquin, NSW. 
 
 Thompson, J.A. “Growing rice on beds.” Murray Land and Water Management Plans 
R&D Workshop, 21 June, 2000. Deniliquin, NSW. 
Conferences Attended 
 
CRC participants gave oral presentations at the following conferences:- 
 
 Akbar, S.  “Seepage distribution in old and new on-farm channels and drains.” Irrigation 
Australia 2000, Melbourne, 23-25 May, 2000.  
 
 Akbar, S.  “Use of EM surveys to identify seepage sites in on-farm channel and drains.”  
Irrigation Australia 2000, Melbourne, 23-25 May, 2000.  
 
 Jinadasa, N.  “Use of EM-31 for assessment of soil sodicity of rice fields in the 
Murrumbidgee Irrigation Area, NSW.”  Sodicity Issues in Agricultural industries – Current 
Research and Future Directions, Tatura, Victoria, 28 February – 1 March, 2000.  
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 Oakeshott, J.  Invited paper at the 2nd Pan Pacific Conference on Pesticide Science, 
Hawaii, USA, October 1999.   
 
 Russell, C.  “ Soil nitrogen test for flooded rice – soil spectra and the prediction of soil 
nitrogen supply and soil properties.”  Australian NIR Conference, Horsham, Victoria – 
April 2000. 
 
Rice CRC Annual Symposium, Yanco, NSW.  August 1999.  Program and project 
participants presented overviews on current status of work and future directions. The 
Symposium also included a presentation by visiting scientist, Dr Alan Devonshire, Head of 
Insecticide Resistance Group at IACR, Rothamsted and Special Professor of Genetics at the 
University of Nottingham, United Kingdom.  As in previous years, the Symposium provided 
an excellent opportunity for staff to interact and strengthen links between the Programs. 
 
Specific presentations by Programs included reports on the following Sub-Programs and 
projects:- 
 
Program 1 – Overview (J Blackwell) 
• Quantifying and maximising the benefits of crops after rice (M Bhuiyan) 
• Inclusion of soil chemical characteristics in rice land assessment (N Jinadasa) 
• Downstream impacts on the environment (L Gray) 
• Development of management models to assist in water policy reform in rice-based 
irrigation areas (S Khan) 
 
Program 2 – Overview (G Batten) 
• Managing soil chemical, physical and biological properties to achieve yield and 
environmental quality (S Black) 
• Key report – analysis of soil by NIR (C Russell) 
• Crop management in relation to environmental change (R Williams) 
• Genotypes and cold tolerance (T Farrell) 
• Sustainable crop protection (R Cother) 
• Grain quality (G Batten) 
 
Program 3 – Overview (B Sutton) 
• Improved yield efficiency – hybrids (P Snell) 
• New indirect selection techniques for improving rice yield potential (T Condon) 
• Cellular reaction to cold (L Cantrill/S Fernandes) 
• Enhancing the technology base for rice improvement (N Darvey) 
• Suncracking in rice (S Vaughan) 
 
Program 4 – Overview (G Marteene) 
• New rice based food products (P Williams) 
 
Program 5 – Overview (P Eberbach) 
• Professional development for sustainable rice production (S Sivapalan/C Blanchard) 
 
The following staff also gave brief presentations on background and outcome of overseas 
visits funded by the CRC:- 
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• C Blanchard – Rice Utilisation Workshop, Arkansas, USA 
• L Lewin, C Russell, S Helliwell, R Dolferus – 2nd Temperate Rice Conference, 
Sacramento, USA 
 
Other conferences attended by Rice CRC staff included:-  
• CRC Association Conference, Brisbane.  May 2000. 
• 1st  Australasian Natural Resources Law and Policy Conference, Focus on Water, 
Canberra.  March 2000. 
• Starch Roundtable Conference, Seattle, Washington, USA. November 1999. 
• Second World Congress on Allelopathy, Thunder Bay, Canada. August 1999. 
• 2nd Pan Pacific Conference on Pesticide Science, Hawaii, USA. October 1999.  
• Symposium 2000 – Australia’s Science Future.  Australian Academy of Science, Canberra.  
May 2000. 
• Webnet 99 Conference, Hawaii, USA. October 1999. 
 
Papers Presented at Conferences 
 
Batten, G.D., Ciavarella, S. and Blakeney, A. (2000).  “Reducing Analysis Time using 
Fewer Scans per sample and a reduced Wavelength Range.”  (Paper presented at the 9th 
Australian Near Infrared Spectroscopy Conference, Horsham, Victoria, 5 – 6 April, 2000.) 
 
Blakeney, A., Batten, G.D. and Downie, P. (2000).  “Calibration Strategies for Single – 
Kernel NIR Analysis Instruments.” (Paper presented at the 9th Australian Near Infrared 
Spectroscopy Conference, Horsham 5 – 6 April, 2000.) 
 
Brindley, S. (1999) “Rice Whitener Control.”  (4th Annual Process Control & Optimisation 
Seminar, North Ryde, NSW, 24 November, 1999) (Presented by Sam Crisafulli, CICS 
Automation as component of his presentation “Modern process control for the food industry”) 
 
Cother, E.J., Jahromi, F.G., Pitt, W., Ash, G.J. and Lanoiselet, V. (1999).  “Development 
of the mycoherbistat fungus Rhynchosporium alismatis for control of Alismataceae weeds in 
rice.”  (2nd Temperate Rice Conference, Sacramento, California, USA, June 1999.) 
 
Darvey, N.L.  (1999) “In vivo and in vitro experimentation in rice”. (2nd Temperate Rice 
Conference, Sacramento, California, USA, June 1999) (Proceedings not yet available.) 
 
Dunn, B., Beecher, G.H., Batten, G.D. and Blakeney, A. (2000).  “Estimating Rice Crop 
Nitrogen Uptake from a Soil using Near Infrared Reflectance Analysis.”  (Paper presented at 
the 9th Australian Near Infrared Spectroscopy Conference, Horsham, 5-6 April, 2000.) 
 
Eustace, K. (1999) “Management techniques and software quality for small scale Web 
project developers.”  (Webnet 99 Conference, Hawaii, USA, October 1999). 
 
Gunawardena, T.A. , Farrell, T.C., Fukai, S., Blamey, F.P.C., and Williams, R.L. (1999)  
“Cold tolerance research in Australia - focusing on nitrogen-cold interactions and genotypic 
variation”.  (2nd Temperate Rice Conference, California, USA, June 1999). 
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Russell, C. (1999) “A Soil Nitrogen Test for Flooded Rice - soil NIR spectra and the 
prediction of soil nitrogen supply and soil properties.” (2nd Temperate Rice Conference, 
California, USA, June 1999). 
 
Williams, R.L., Farrell, T.C., Hope, M., Reinke, R.F., and Snell, P. (1999) “Short duration 
rice: implications for water use efficiency in the New South Wales rice industry”.  (2nd 
Temperate Rice Conference, California, USA, June 1999). 
Conference Posters 
 
Heidari, R., Bell, K.L., Devonshire, A., Russell, R.J. and Oakeshott, J.G. (1999). 
“Enzymatic Bioremediation of Pesticide Residues.” (Australian Society for Biochemistry and 
Molecular Biology [ASBMB], Gold Coast) 
 
Heidari, R., Bell, K.L., Devonshire, A., Russell, R.J. and Oakeshott, J.G. (2000). 
“Enzymatic Bioremediation of Pesticide Residues.” (25th Lorne Protein Conference, Lorne, 
Victoria) 
 
Jinadasa, N., Beecher, H.G. and Dunn, B. (2000)  “Surrogate field tests to measure rice soil 
sodicity.”  (Sodicity Issues in Agricultural industries – Current Research and Future 
Directions, Tatura, Victoria)  
Seminars 
 
Akbar, S. (1999) “Seepage from on-farm channels and drains.”  Australian Society of Soil 
Science Riverina Branch, June 1999 at Yanco, NSW. 
 
Batten, G.D. (1999) “Plant nutrition, productivity and grain quality”.  Seminar presented to 
staff of Yanco Agricultural Institute. 19 November, 1999. 
 
Batten, G.D. (2000) “What I do when asked by a producer to ‘come and look at my crop’”. 
Presented to Year 4 Crop Science Students, University of Sydney. 20 March, 2000 
 
Batten, G.D. (2000)  “Plant disorder diagnosis”. Presented to Year 4 Crop Science Students, 
University of Sydney. 21 March, 2000. 
 
Eamens, A.L. and Blanchard, C.L. (1999) “Investigation of the molecular mechanisms of 
starch quality.” Charles Sturt University Postgraduate Day, 19 July, 1999. 
 
Eamens, A.L. and Blanchard, C.L. (1999) “Investigation of the molecular mechanisms of 
starch quality.” School of Wine and Food Sciences, Charles Sturt University, 15 December, 
1999. 
 
Eustace, K. (1999) “Collaborative electronic environments for agricultural extension and 
professional workgroups.” Collaborative electronic environments for agricultural extension 
and professional workgroups seminar, Denton, USA. October 1999.  
 
Merrick, N. (2000) Seminar to students from the University of Technology, Sydney on the 
1401b research plan and early geophysics results. 
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Oliver, S.N., Blanchard, C.L. and Roffey, P.E. (2000) DNA sequence variation in starch 
synthesis genes of rice. Presented at Charles Sturt University Honours day. 15 March, 2000. 
 
Oliver, S.N., Blanchard, C.L. and Roffey, P.E. (2000) DNA sequence variation in rice 
starch synthesis genes.  Presented at Charles Sturt University School of Wine and Food 
Sciences, 31 May, 2000. 
 
Ms Julia Humphries, PhD student from Department of Plant Science, Waite Campus, 
University of Adelaide spoke to Yanco Agricultural Institute and Rice CRC staff on  
22nd June, 2000.  Her presentation was titled:  “Beta Carotene in Wheat and Rice”. 
Visitors 
 
Name/Organisation 
Harden Murrumburrah High School (NSW) 
Tony Fischer and Kep Coughlan, ACIAR 
Commercial group, Malaysia (Sabah) 
Group from Alfarez, Uruguay (through Agritours) 
Lance Loughrey, DuPont 
Ms Sandy Robinson, MDBC 
Trukai PNG national staff (through RCL) 
Dr Siva Sivapalan and CSU students 
Bangladeshi Agricultural Research Council agriculturists + Bangladesh Agricultural Research 
Institute + Bangladesh Rice Research Institute 
Tilda (Uganda) Ltd 
PNG AQIS representatives 
Aomori Prefecture Japanese delegation (through Agsell) 
Dr Song Young Ju and Dr Byong-Young Moon, South Korea 
Prof Sang-ok Chung, Kyung Chung Pook National University, College of Agriculture, Korea 
Dr H Nesbitt and Cambodian group 
Grain Importers Association, Japan (organised by RCL) 
Dr Michael Jackson, IRRI, Philippines 
Chinese delegates, Tianjin Municipality, China  
University of Sydney students 
Prof S Akita, Tokyo University, Japan 
Taiwanese rice tour group 
Malaysian visitors led by Robert Chang 
Officials from Haryana Dept of Agriculture, India 
Food Writer (organised by RCL) 
Sales representatives, RCL 
Mrs Judy Gissing and Wagga Tafe Students 
Dr Men Sarom and Mr Ty Channa, Cambodia 
Prof Jim Oster, University of California, USA 
Yoshiki Ishida, Rice Promotion Office, Shikuokas Prefectural Govt, Japan 
Robert E Sojka, United States Department of Agriculture, ARS, Northwest Irrigation and Soils 
Research Lab, Kimberly ID 
Prof Liu Changming and Dr Yong Yonghui, Shijazhuang Institute of Agricultural Modernisation, 
Chinese Academy of Sciences 
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Overseas Visits by Rice CRC Staff 
 
Dr Liz Humphreys visited Bangladesh in February 2000 to participate in final review 
meetings for ACIAR Project no. 9432.  Her participation included presentations on 
“quantifying and maximising the benefits of crops sown after rice in Australia”. 
 
During February 2000 Mr Evan Christen visited the International Water Management 
Institute (IWMI) in Pakistan as part of an associated ACIAR conjunctive water use project to 
collaborate on groundwater modelling and surface water allocation models. 
 
Dr Shahbaz Khan visited the Massachusetts Institute of Technology, USA for three weeks 
(March-April 2000) to work with Professor Dennis McLaughlin’s group on hydrologic 
economic models of the Murrumbidgee Irrigation Area and Coleambally Irrigation Area. 
During this visit, funded by the CRC, Shahbaz identified a number of improvements to the 
Massachusetts Institute of Technology model and has developed a similar model for the CIA. 
 
Mr Rob Williams took part in a tour of North Japan and visited the National Institute of Agro-
Environmental Sciences from 22 August to 5 September, 1999.  During the visit he visited 
various sites and inspected work related to rice screening for low temperature tolerance.  He 
also gave several presentations on the work being done in Australia. 
 
Mr Ken Eustace undertook a study visit to the University of Texas (Dallas) and Texas 
Women’s University (Denton), USA in October 1999. 
Field Days 
 
Staff from various Programs gave presentations at the following field days:- 
 
Annual Rice Field Day.  McCaughey Institute, Jerilderie, NSW – 1 March, 2000 
Murrumbidgee Farm Fair. Yanco Agricultural Institute, NSW – 12/13 May, 2000 
Media Reports 
 
The general media provides an opportunity to publicise CRC activities.  Reports in media 
outlets are listed below. 
  
Date Publication Title 
Media Releases/Reports - Print  
2/8/99 Murrumbidgee Irrigator Symposium preview 
6/8/99 Regional newspapers Symposium highlights Rice CRC strengths 
30/8/99 Regional newspapers Centre strengthens rice industry R&D effort 
August 1999 Fertilizer News (Incitec 
Fertilizers) 
Nitrogen soil test in rice holds promise 
6/9/99 Southern Weekly Opus 
6/9/99 Regional newspapers Centre postgraduates an industry asset 
9/9/99 Regional newspapers Rice CRC advancing industry sustainability 
9/9/99 Regional newspapers Profits leak with channel seep 
30/9/99 Regional newspapers No dry argument over rice-wheat combination 
21/10/99 Regional newspapers Targeted research key to water savings 
23-24/10/99 The Weekend Australian 
The Narrandera Argus 
Bioremediation – it’s the bug word 
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Date Publication Title 
23/11/99 The Southern Weekly Working on a solution to water seepage 
9/12/99 Regional newspapers Irrigation industry sets course for research 
14/12/99 Regional newspapers Rice CRC earning sustainability stripes 
February 2000 Innovate Australia Magazine Gene action focus of cold war 
16/2/2000 Regional newspapers Student induction to strengthen rice industry 
17/2/2000 Regional newspapers 
Canberra Times 
Rice researchers put heat on summer chill 
24/2/2000 Regional newspapers Rice CRC hosts world germplasm authority 
31/3/2000 Regional newspapers Growers urged to report straighthead 
6/4/2000 Regional newspapers Irrigation education initiative welcomed 
18/4/2000 Regional newspapers US line could reduce reliance on applied phosphate 
10/5/2000 Regional newspapers University honours rice industry leader 
9/6/2000 Regional newspapers Hidden crop profit factor up for discussion 
21/6/2000 The Area News Rice CRC refines water quality research priorities 
Media Releases/Reports - Television 
15/12/99 WIN/MTN9 News Program 1 meeting 
21/2/2000 WIN/MTN9 News Cold tolerance workshop 
Media Releases/Reports - Radio 
13/12/99 ABC Radio Riverina 
2QN Deniliquin 
2RG Griffith 
Program 1 meeting 
16/12/99 2QN Deniliquin Program 1 meeting 
18/12/99 2QN Deniliquin Cold tolerance workshop 
23/2/2000 2QN Deniliquin Cold tolerance workshop 
24/2/2000 ABC Rural Shepparton Cold tolerance workshop 
2/3/2000 2RG Griffith Visiting scientist (Dr Michael Jackson) 
6/3/2000 ABC Radio Riverina Visiting scientist (Dr Michael Jackson) 
17/3/2000 ABC Radio Riverina 
2QN Deniliquin 
Sydney University student tour 
7/4/2000 2RG Griffith Irrigation Chair 
18/4/2000 ABC Radio Riverina Wheat after rice 
19/4/2000 ABC Radio Riverina Straighthead 
19/4/2000 ABC Radio Riverina Phytate mutant rice 
5/5/2000 ABC Radio Riverina Cold tolerance 
15/6/2000 ABC Radio Riverina  Water quality workshop 
 
145 
Communications Officer 
 
Communications Officer, Mr Michael Cook, joined the Rice CRC at the end of July 1999 and 
has since progressed a number of initiatives within the External Communications Sub-
Program. (See Education report, Sub-Program 5.6). 
 
The Communications Officer is also coordinating the development of internal 
communications systems to circumvent difficulties presented by the broad geographic 
distribution of Rice CRC personnel. These systems include an internal web site or intranet, an 
on-line conferencing facility and a dedicated electronic mailing list. Greater organisational 
cohesion and significant savings on administrative costs are expected to result from these 
initiatives.  
 
• Website - www.ricecrc.org 
 
The website is now online and is unique in co-existing on two servers located at NSW 
Agriculture in Orange and at the Farrer Centre at Charles Sturt University in Wagga Wagga.  
This configuration allows multiple authors in some sections and for intranet hosting in 
another.  To the site visitor, however, the site is seamless. 
 
Education Officer 
 
Mrs Robyn Troldahl commenced duties with the Rice CRC as Education Officer in August 
1999.  The filling of this position has allowed improved delivery information to school 
students, the general community and international visitors on the rice industry, rice research 
and Rice CRC Programs.   
 
Since her appointment Mrs Troldahl has been very active in developing specific display 
material and presentations, arranging programs and visits to rice research and information 
sites (including farm visits), coordinating and participating in presentations for schools, 
community groups and international visitors. (Further details on activities in this area are 
provided under Project 5302 in the “Education” section of the Annual Report) 
 
 
Murrumbidgee Farm Fair, Yanco 
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AWARDS 
 
Dr Ian Davidge, AO 
 
Dr Ian Davidge, Chairman of the Rice CRC, graduated as a Doctor of Applied Science 
(honoris causa) at Charles Sturt University on 10 May, 2000. 
 
 
Dr Laurie Lewin congratulating Dr Ian Davidge on 
the receipt of his Honorary Doctorate of Applied 
Science (honoris causa). 
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PERFORMANCE INDICATORS 
 
 
 1997/98 1998/99 1999/2000 
A.  COOPERATIVE ARRANGEMENTS 
A1  The contributions of 
staff from each 
participating institution 
to the objectives of the 
Rice CRC . 
Staff from participating 
organisations have fully 
committed to the objectives of 
the CRC.  These contributions 
are detailed in the “Research 
Staff Resources” table in the 
“Staffing and Administration” 
section of this Report.  Any 
shortfall in commitment has 
been due to staff changes and 
resignations. 
Staff from each of the 
participating organisations 
have met their 
commitments to the Centre.  
There are some minor 
exceptions due to 
resignations.  These 
contributions are detailed 
under “Research Staff 
Resources” table. 
Staff from each 
participating 
organisation have met 
their commitments to 
the Centre. These 
contributions are 
detailed under 
“Research Staff 
Resources” table. 
A2  The interaction of the 
Rice CRC and its 
contributing staff with 
other funding bodies. 
There is strong interaction of 
contributing staff with other 
funding bodies.  Other bodies 
that have funded programs 
include RIRDC, NHT, 
McCaughey Trust, LWRRDC, 
ACIAR. 
Most interaction of 
contributing staff has been 
with the Rice Research and 
Development Committee of 
RIRDC.  Other active 
involvement has been with 
the National Heritage Trust, 
McCaughey Trust, 
LWRRDC and ACIAR. 
Interaction with other 
funding bodies has 
been with ACIAR, 
LWRRDC, RIRDC 
and Irrigation 
Companies. 
A3  The range of 
opportunities for 
exchange of information 
on the Centre objectives 
and activities through 
seminars and workshops. 
Two workshops were 
completed.  These were on 
mineral nutrition and cold 
tolerance in rice.  There were 
program meetings for Programs 
1 (two meetings), 2.1, 2.2, 2.4, 
3.2, 4 and 5. 
 
Workshops were completed 
on Water Use Efficiency 
and Cold Tolerance.   
Program meetings were 
held for Program 1, 4 and 5 
and Sub-Programs 2.1 and 
2.2/3.2.  Seminars were 
presented by contributors to 
the Centre. 
 
 
 
 
Exchange of 
information was 
facilitated by - Annual 
Symposium; 
“Chairman’s Tour”; 
Program meetings for 
Programs 1, 2, 5 and 
the Cold Focus group.  
Other workshops were 
- Salinity; Water Use 
Efficiency; Economic 
evaluation of 
alternative resource 
management strategies 
in a risky environment; 
Water quality; Cold –
induced sterility in 
rice. 
A4  The extent of 
interaction with research 
groups other than those 
directly participating in 
the Centre. 
Research groups from many 
organisations have interacted 
with CRC programs.  These 
include participants from The 
University of Queensland, 
Australian National University, 
The University of Melbourne, 
University of Wollongong, The 
University of NSW, Incitec 
Fertilisers Ltd. 
Research groups, other than 
those with active 
participants in the Centre, 
are from Australian 
National University, 
University of Queensland, 
University of Melbourne, 
University of Wollongong, 
University of New South 
Wales, Incitec Fertilisers 
Ltd. 
 
 
Active participation in 
Centre activities has 
included that of 
Australian National 
University, University 
of Queensland, 
University of 
Melbourne, University 
of NSW, Incitec 
Fertilisers Ltd. 
A5  Evidence of upgraded 
links between members of 
Links between participating 
institutions have been upgraded 
in many areas.  
Program 1: Additional links 
established with University 
of NSW. 
Program 1: Upgraded 
links between 
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participating institutions.  
Program 1:  Existing links have 
been strengthened rather than 
new ones created.  New links 
are those established in the 
supervision of postgraduate 
students. 
Program 2.1  New links 
between NSW Agriculture, 
CSU, Incitec and CSIRO Plant 
Industries are significant. 
Program 2.2 and Program 3.2.  
A strong network has 
developed between NSW 
Agriculture,  University of 
Sydney, CSIRO Plant 
Industries and other 
organisations outside the CRC.  
These are generally new links. 
Program 4.  Links have started 
to develop between RCL and 
The University of Sydney. 
Program 5.  New links have 
been developed across 
institutes as a result of the 
postgraduate program (as 
indicated in A6). 
Program 2: Building upon 
links established in 
1997/98.  Links with 
University of Queensland 
expanding.  Improved links 
with Japanese researchers. 
Program 3: Expanding on 
existing links and 
establishing new links with 
Australian National 
University, CSIRO 
Entomology, Dr Deep Saini 
(University of Montreal). 
Program 4: Improved links 
developing between 
Ricegrowers’ Co-operative 
Limited and Charles Sturt 
University and University 
of NSW. 
Program 5:  Most improved 
links have developed 
through postgraduate 
supervision. 
Universities, Irrigation 
Companies, CSIRO,  
NSW Agriculture and 
NSW Dept. Land & 
Water Conservation. 
Program 2: Building 
on existing links as in 
1998/1999. 
Program 3: Links 
between University of 
Sydney and CSIRO 
expanding.  New links 
between CSIRO and 
NSW Agriculture. 
Program 4: Expanding 
links between RCL, 
NSW Agriculture, 
CSU and CSIRO. 
Program 5: As for 
1998/1999. 
A6  The interaction of 
University and non-
University staff in the 
education program. 
Postgraduate supervision has 
been outlined in Section 5. Of 
the 6 students appointed to 
date, 5 are supervised jointly 
between University and non-
University staff. 
 
 
Postgraduate supervision 
has been outlined in 
Program 5. Of the 17 
current students, 11 are 
supervised jointly between 
University and non-
University staff. 
 
 
Of the 17 current 
students, 10 are 
supervised jointly by 
university and non-
university staff.  All 
others have contact 
with non-university 
staff. 
B.  RESEARCH AND RESEARCHERS 
B1  Papers in refereed 
journals. 
) 
) 
Eight publications in 
refereed journals. 
Seven publications in 
refereed journals. 
B2  Invitation to present 
keynote addresses and 
participation in courses. 
)There has been insufficient 
 ) time for 
) CRC research programs to  
)have 
)produced formal outputs 
)  
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
Dr Mark Stevens – 
International Environmental 
Meeting, Nagano, Japan 
Dr Laurie Lewin and Mr 
Warwick Clampett – 2nd 
Temperate Rice 
Conference, Sacramento, 
USA 
Dr Liz Humphreys, Water 
Use Efficiency workshop, 
Griffith NSW,  Australia 
Dr Melissa Fitzgerald and 
Dr Chris Blanchard – Rice 
Utilisation Workshop, 
Arkansas and Starch Round 
Table, USA  
Dr John Oakeshott - 
Invited paper at the 
2nd Pan Pacific 
Conference on 
Pesticide Science, 
Hawaii, USA, October 
1999.   
 
Dr Laurie Lewin - 2nd 
Temperate Rice 
Conference, 
Sacramento, USA, 
June 1999. 
 
B3  Software 
development and 
application. 
) 
) 
) 
)There has been  
)insufficient time  
) for the CRC to have  
)produced formal outputs 
SWAGMAN Farm 
development and 
application by 
Irrigation Companies. 
B4  Scientific 
developments that are 
applied throughout the 
industry. 
) 
) 
) 
) 
Application of Folic Acid to 
rice (RCL).  Process 
Control (RCL). 
EM31 for rice soil 
suitability (Program 1.1 – 
As for 1998/1999 plus 
new quick cook 
products (RCL). 
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with RIRDC) 
 
 
C.  EDUCATION AND TRAINING 
C1  The number of 
graduate programs 
offered and successfully 
completed. 
Graduate programs are under 
development to commence in 
1999. 
Undergraduate program to 
commence Spring 1999 – 
Rice Farming Systems. 
Undergraduate program 
in Cereal Science to 
commence 1999. 
Specific rice training 
provided for 11 students 
from University of Sydney. 
 
 
*There were 571 
undergraduate students 
involved in 7 CRC 
sponsored courses. 
* 4 Honours students 
completed and 2 
enrolled. 
C2  The number of post-
graduate opportunities 
offered and successfully 
completed.  Distribution 
among the participating 
institutions is also an 
important measure. 
5 postgraduate positions 
appointed, a further 10 have 
still to be commenced. 
Currently 17 postgraduate 
positions appointed, with an 
additional 5 to commence 
shortly and 4 to be 
established.  Number of 
students currently 
exceeding target of 
appointing 16 students by 
Year 4 and on track to 
satisfy target of appointing 
32 students by Year 7. 
 
17 postgraduate 
students enrolled. 
4 Sydney University 
7 CSU 
2 Univ. of Queensland 
2 ANU 
2 University of NSW 
C3  Establishment and 
use of vocational training 
programs. 
Vocational training programs 
are being developed. 
Vocational training 
programs in Irrigation and 
Rice Production have been 
developed.  The rice 
module is to be presented 
initially in spring semester 
1999. 
 
 
Vocational training 
delivered in - Rice 
Production; Irrigation; 
Colour sorting 
(processing). 
C4  The extent of wider 
community information 
opportunities. 
Community information 
opportunities are developing. 
 
Community information 
opportunities have been 
provided on many 
occasions.  Examples are – 
Women in Rice group, 
Landline program, 
Australian Geographic, 
involvement in several 
press articles, over 30 
visitors (often consisting of 
large groups) to the Centre 
and other participating 
locations, involvement in 
two field days and other 
activities at various 
locations.  Coleambally 
Irrigation Corporation 
education module. 
 
 
Community 
information 
opportunities have 
been extensive through 
- school visits, 
interaction with 
community groups; 
press releases; 
- Land & Water 
Management Plan 
education program, net 
recharge management 
module. 
D.  APPLICATION OF RESEARCH 
D1  Application of 
improved technology to 
improve sustainability 
throughout the industry. 
Application for EM 
methodology, crops following 
rice and new processing 
techniques have commenced. 
Application of EM 
methodology, folic acid 
application to rice and 
infrared processing 
enhanced.  HACCP 
application commenced. 
As for 1998/1999.  
Also Application of 
modelling for 
Irrigation Companies 
(Program 1). 
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Soil testing pilot study to 
commence. 
 
D2  The value of the 
product, processes or 
services in increasing 
exports or import 
substitution. 
New products are still under 
development. 
Folic acid enhanced rice 
sales have commenced. 
Marketing of quick 
cook rices commenced 
by RCL. 
D3  Contribution of the 
findings to new standards 
of operation. 
HACCP implementation across 
sector has commenced. 
HACCP application across 
processing sector has 
commenced. 
 
HACCP 
implementation across 
processing sectors. 
D4  The extent to which 
skills of the Centre are 
drawn on by users. 
Opportunities have been 
limited to date. 
Skills developed by the 
Centre and by other 
research providers have 
been incorporated into 
improved production 
systems. 
As for 1998/1999 
D5  Contribution to user-
orientated presentations - 
eg. seminars, popular 
journals or other media. 
Two seminars, plus one radio 
interview. 
Contribution has increased, 
with staff being involved in 
over 15 seminars, 30 
conference presentations, 
10 popular journal articles, 
and several media 
opportunities. 
 
 
CRC staff have been 
involved in at least 4 
specific opportunities 
to address the public 
(eg, field days), as 
well as 6 workshops, 
11 conferences and 10 
seminars which 
included exposure to 
non-CRC participants.  
Several of the 
seminars were 
presented to non-CRC 
students.  Many CRC 
staff have prepared 
papers and posters for 
conferences primarily 
involving research 
audiences.  The 
appointment of the 
Communications 
Officer has greatly 
increased 
dissemination of 
information to the 
public via the print, 
radio and television 
media. 
 
 
 
 
 
E.  MANAGEMENT AND BUDGET 
E1  Normal financial 
reporting and auditing 
will ensure that the 
Financial and auditing system 
in place. 
Financial and auditing 
system in place. 
As per 1998/1999 
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resources are effectively 
managed. 
E2  Establishment of 
procedures to monitor 
and report on the 
research program and 
achievements in relation 
to other activities of the 
Centre. 
Project system is being 
established. 
 
 
 
 
 
Project system is 
established. 
 
As per 1998/1999 
E3  Timely and accurate 
reporting of progress 
towards the objectives of 
the Centre. 
Needs improvement Improved over 1997/98 Equivalent to 
1998/1999 
E4  The extent to which 
objectives are modified or 
rationalised in line with 
new knowledge or 
changes in the social or 
economic environment. 
There is continued assessment 
of objectives.  Initially there 
has been limited need for 
change. 
There is continued 
assessment of objectives.  
Initially there has been 
limited need for change. 
There has been 
continued modification 
of objectives with 
changes in the social 
and economic 
environment. 
E5  Accurate monitoring 
of projects including 
financial management 
and progress towards 
meeting agreed 
milestones. 
Project management systems 
have been developed. 
Project management 
systems have been 
developed. 
Project management 
systems are in place. 
E6  Accurate monitoring 
of agreed performance 
indicators and financial 
transactions. 
Monitoring will be part of 
project management system. 
Monitoring will be part of 
project management 
system.  Financial 
transactions are continually 
monitored. 
Milestones and 
financial transactions 
are monitored. 
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BUDGET 
 
BUDGET AND FINANCIAL REPORT 
 
Notes relating the in-kind contributions report and cash report. 
 
Basis of accounting 
 
The financial information in these tables has been prepared on the basis of cash accounting. 
 
In-kind contributions 
 
In-kind contributions represent each partner’s expenditure on Rice CRC projects. 
 
Multipliers set down in the Commonwealth Agreement have been applied consistently. 
 
Variations 
 
In-kind contributions from partners 
 
In-kind contributions from a number of partners exceed their obligations under the 
Commonwealth Agreement. The factors involved relate to a greater input of human resources, 
inflationary effect on salaries and identification of overheads covering CRC-funded staff. The 
costs were not accounted for when inputs were originally calculated. 
 
Ricegrowers’ Co-operative Ltd undertook to review its inputs and their revised results have 
been reflected through their in-kind resources reported. As at 30/6/2000 its inputs exceed its 
in-kind obligations by $145,000. 
 
Department of Land and Water Conservation also reviewed its in-kind contributions and has 
now recognised the Technology Transfer efforts of its staff. 
 
Cash contributions 
 
Contributions from the Murray-Darling Basin Commission (MDBC) (non-participant) will no 
longer be available, as originally planned. 
 
Funding from this source will now be by application for funds in accordance with MDBC 
Strategic Investigations and Education plan. 
 
The fourth instalment of the CRC grant of $575,000 for 1999/2000 has been deferred until 
Year 5 (2001/2002) where it will be returned in equal instalments during that year. This was 
necessary due to the slow start up of projects and the large amount of cash resources held. 
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LIST OF CAPITAL PURCHASES 
 
Description of 
Equipment 
Date 
Purchased 
Sub- 
Program 
Cost 
$ 
Leica Inverse Microscope 12/99 3.3 8600 
Hach Field Sodicity Kit 01/2000 1.1 5617 
Fluorescence detector 01/2000 3.4 20000 
    
    
Leaf Meter 4/98 2.4 10000 
Precision low temperature illuminated incubator Model 818 4/99 3.2 25000 
PCR Thermal Cycler (Gene Amp Thermocycler) 6/99 3.4 12500 
Gel electrophoresis and documentation equipment (Instadoc 2 Gel 
Documentation System) 
6/99 3.4 13500 
Program Resource usage
$ Cash (1) $ In-kind Contributed Staff (2) Cash Funded Staff (2)
('000s) ('000s)
Research 1911 6311 20.1 23.0
Education 552 467 1.3 3.1
External Communications 93 0 0.0 0.9
Commercialisation/Technology Transfer 6 1242 4.3 0.2
Administration 357 444 1.5 3.1
Total 2920 8464 27.2 30.3
(1) Cash from all sources, including CRC program
(2) Person years, Professional staff (total should be as in "Research Staff Resources" table)
Allocation of resources between categories of activities - Table 4
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GLOSSARY 
 
ABA Abscisic acid 
ACIAR Australian Centre for International Agricultural Research 
ANU Australian National University 
AWQMG Australian Water Quality Management Guidelines 
BRRI Bangladesh Rice Research Institute 
CANCES Centre for Advanced Numerical Computation in Science and Engineering 
CIA Coleambally Irrigation Area 
CIC Coleambally Irrigation Corporation 
COS carbonyl sulphide 
CRC Cooperative Research Centre 
CRC Rice Cooperative Research Centre for Sustainable Rice Production 
CSIRO Commonwealth Scientific & Industrial Research Organisation 
CSU Charles Sturt University 
DLWC NSW Department of Land and Water Conservation 
EM electro magnetic 
ESP Exchangeable Sodium Percentage 
EPA Environment Protection Authority 
ERIC  enterobacterial repetitive intergenic consensus 
EST  expressed sequence tag 
ET evapotranspiration 
EQOs environment quality objectives 
GBSS granule bound starch synthase 
GIS geographical information systems 
GPS global positioning system 
GRDC Grains Research & Development Corporation 
ha hectares 
HACCP hazard analysis critical control point 
IREC Irrigation Research & Extension Committee 
IRRI International Rice Research Institute 
IGS intergenic spacers 
ITS internal transcribed spacers 
IWMI International Water Management Institute 
LAI Leaf Area Index 
L&WMP Land and Water Management Plan 
LWRRDC Land and Water Resources Research & Development Corporation 
MDBC Murray-Darling Basin Commission 
MIA Murrumbidgee Irrigation Area 
N Nitrogen 
NCGM National Centre for Groundwater Management 
NHT National Heritage Trust 
NIR Near Infra-Red 
NSW New South Wales 
NSWAGRIC NSW Agriculture 
OH&S Occupational Health & Safety 
OP organophosphate 
PBI Plant Breeding Institute 
PCR  polymerase chain reaction 
PhD Doctor of Philosophy 
PI panicle initiation 
PIN panicle initiation nitrogen uptake 
PRC People’s Republic of China 
QU Queensland University 
RCL Ricegrowers’ Co-operative Limited 
REP repetitive extragenic palidromic 
RIRDC Rural Industries Research and Development Corporation 
RRDC Rice Research and Development Committee 
RVA rapid visco analysis © Newport Scientific 
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SAR sodium absorption ratio 
SATs stomatal aperture-related traits 
s.e.d standard error of difference 
SGRL Stored Grain Research Laboratory (CSIRO Entomology)  
SPC Statistical Process Control 
SPI Standard Precipitation Index 
SSR single sequence repeat 
SU Sydney University (The University of Sydney) 
SWAGMAN Salt Water And Groundwater MANagement (®Registered trademark for CSIRO suite of 
models) 
t/ha tonnes per hectare 
UNSW University of New South Wales 
USA United States of America 
UTS University of Technology, Sydney 
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Cooperative Research Centre 
For Sustainable Rice Production 
 
 
C/- Yanco Agricultural Institute 
Private Mail Bag 
YANCO  NSW  2703 
 
Telephone (02) 69512713 
Facsimile (02) 69512533 
Email - crc.rice@agric.nsw.gov.au 
Website - http://www.ricecrc.org 
 
 
 
